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ABSTRACT
The d e s ig n  o f  a  m anagem ent i n f o r m a t i o n  s y s te m  (MIS) 
c u r r i c u lu m  f o r  u s e  in  c o l l e g i a t e  s c h o o l s  o f  b u s i n e s s  i s  
t h e  g o a l  o f  t h i s  r e s e a r c h .  A s e a r c h  o f  c u r r e n t  l i t e r a t u r e  
r e v e a l s  c o n s i d e r a b l e  d i s s a t i s f a c t i o n  w i th  th e  o u tp u t  o f  
c o l l e g e s  and u n i v e r s i t i e s  i n  t h i s  a r e a ,  and c u r r i c u lu m  
r e v i s i o n  i s  t h o u g h t  t o  be  n e e d e d .  The a p p ro a c h  t a k e n  
w as t h a t  o f  i d e n t i f y i n g  c e r t a i n  MIS s u b j e c t - a r e a s  t h a t  
s h o u ld  be  c o v e re d  in  i n s t r u c t i o n a l  p ro g ra m s . In  a d d i t i o n ,  
t h e  v a r i o u s  s o u r c e s  o f  MIS e d u c a t i o n  w ere  e x a m in e d .
S in c e  t h e  m ore s o p h i s t i c a t e d  MIS a r e  c o m p u te r -b a s e d ,  
t h e  a d v e n t  and d e v e lo p m e n t o f  e l e c t r o n i c  d a t a  p r o c e s s i n g  
(EDP) and i t s  e f f e c t  on b u s i n e s s  i n f o r m a t i o n  s y s te m s  w ere  
e x a m in e d . The l a c k  o f  m a n a g e r a d e p tn e s s  i n  t h i s  a r e a  i s  
d o c u m e n te d . In  a d d i t i o n ,  t h i s  l a c k  o f  a d e p tn e s s  i s  show n 
t o  be  t h e  c a u s e  o f  s lo w  p r o g r e s s  i n  d e v e lo p in g  t h e s e  
s y s te m s .
E xpanded  MIS t r a i n i n g  i s  one way t o  im p ro v e  th e  
p e r fo rm a n c e  o f  MIS, and th e  p r i n c i p a l  s o u r c e s  o f  t h i s  
t r a i n i n g  a r e  e x a m in e d . T hese  s o u r c e s  a r e i
1 .  M a n u f a c t u r e r s ' c o m p u te r  s c h o o l s
2 . P r i v a t e - f o r - p r o f i t  EDP s c h o o l s
3 . C o l le g e s  and u n i v e r s i t i e s .
A f t e r  e x a m in in g  t h e  a d v a n ta g e s  and d i s a d v a n t a g e s  o f  e a c h  
s o u r c e ,  t h e  c o n c l u s i o n  i s  r e a c h e d  t h a t  c o l l e g e s  and
x i i
u n i v e r s i t i e s  a r e  b e s t  s u i t e d  t o  s u p p ly  t h i s  t r a i n i n g .
To m a tch  t h e  MIS t r a i n i n g  r e c e i v e d  i n  c o l l e g e  w i th  
t h e  g r a d u a t e s '  e n v iro n m e n t  t h e  f o l lo w in g  f o u r  g ro u p s  w ere  
s u r v e y e d .
1 .  AACSB a p p ro v e d  g r a d u a te  s c h o o l s
2 .  L o u is ia n a  S t a t e  U n i v e r s i t y  A lum ni ( t h r e e  s e l e c t e d
y e a r s )
3 .  P u b l i c l y - h e l d  c o r p o r a t i o n s
h.  C e r t i f i e d  p u b l i c  a c c o u n t in g  f i r m s .
The r e s p o n d e n t s  w ere  a sk e d  t o  r a t e  t h e  f o l lo w in g  s i x t e e n  
s u b j e c t - a r e a s  a s  t o  im p o r ta n c e ,  d e p th  o f  k n o w led g e  r e q u i r e d ,  
and  d e g re e  o f  p r e p a r a t i o n  e v id e n c e d  by  r e c e n t  g r a d u a t e s .
1 .  B a s ic  c o m p u te r  c o n c e p ts
2 .  A d v a n t a g e s / l i m i t a t i o n s  o f  a  c o m p u te r  s y s te m
3 . P rog ram m ing
k .  S y s tem  f l o w c h a r t i n g
5 . S im p le  s y s te m  d e s ig n
6 .  I n t e g r a t e d  s y s te m  d e s ig n
7 .  R e p o r t in g  t e c h n iq u e s
8 . I n t e r n a l  c o n t r o l
9 .  B a tc h  p r o c e s s i n g
1 0 . R e a l t im e  p r o c e s s i n g
1 1 . A u d i t in g  c o n c e p ts
1 2 . S y s te m s  f e a s i b i l i t y  c o n c e p ts
1 3 . D e c i s io n  r u l e  f o r m u la t i o n
1 ^ . E v a l u a t i o n  o f  d a t a  p r o c e s s i n g  d e p a r tm e n t  
p e r fo rm a n c e
1 5 . P r o j e c t  m anagem ent
1 6 . P ro g ram  d o c u m e n ta t io n .
In  p l a c e  o f  d e g re e  o f  p r e p a r a t i o n  t h e  g r a d u a te  s c h o o l s  w ere  
a sk e d  t o  i n d i c a t e  when t h e  t r a i n i n g  s h o u ld  be r e c e i v e d .
O th e r  q u e s t i o n s  s u c h  a s  t h e  f o l l o w in g  w ere  a l s o  a s k e d .
1 .  How many MIS c o u r s e s  s h o u ld  be  r e q u i r e d ?
2 .  W hich ( i f  a n y )  c o m p u te r  la n g u a g e s  s h o u ld  be
t a u g h t ?
3 .  W hich t r a d i t i o n a l  c o u r s e s  ( i f  a n y )  s h o u ld  be
d e l e t e d  t o  make room  f o r  m ore MIS c o u r s e s ?
O th e r  q u e s t i o n s  o f  a  g e n e r a l  n a t u r e .
M u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e ,  u n i v a r i a t e
x i i i
a n a l y s i s  o f  v a r i a n c e ,  and f r e q u e n c y  t a b u l a t i o n s  w ere  u se d  
i n  a n a l y z i n g  th e  r e s p o n s e s .  A lth o u g h  g ro u p  d i f f e r e n c e s  
w ere  p r e s e n t ,  t h e y  w ere  n o t  s o  c r i t i c a l  a s  t o  make a  
common c u r r i c u lu m  f o r  a l l  b u s i n e s s  m a jo r s  u n w o rk a b le .
Two MIS c o u r s e s  h a v e  b e e n  d e s ig n e d  b a se d  on  t h e  
s u r v e y  r e s u l t s .  The f i r s t  c o u r s e  i s  a  " t o o l s  t y p e "  c o u r s e  
w h ic h  i n t r o d u c e s  t h e  s t u d e n t  t o  c e r t a i n  EDP t e c h n iq u e s  
w h ic h  a r e  n e e d e d  f o r  a  m ore i n - d e p t h  u n d e r s t a n d i n g  o f  MIS 
d e s i g n .  The s e c o n d  c o u r s e  i n v o lv e s  t h e  s t u d e n t  i n  th e  
a c t u a l  d e s i g n  and  e v a l u a t i o n  o f  c o m p u te r -b a s e d  in f o r m a t i o n  
s y s te m s .  R e so u rc e  m a t e r i a l  i s  l i s t e d  i n  t h e  a p p e n d ic e s  f o r  
a l l  a s p e c t s  o f  t h e  tw o c o u r s e s .
The a u t h o r  f e e l s  t h a t  t h e  p ro p o s e d  c u r r i c u lu m  w i l l  
do much t o  im p ro v e  b u s i n e s s  g r a d u a t e s '  u n d e r s t a n d i n g  o f  
M IS. One m u st u n d e r s t a n d ,  h o w e v e r , t h a t  t h i s  i s  a  r a p i d l y  
c h a n g in g  a r e a  and w i l l  r e q u i r e  a  g r e a t  d e a l  o f  a d d i t i o n a l  
r e s e a r c h  t o  k e e p  c u r r i c u l a  a b r e a s t  o f  t h e  n e e d s  o f  m odern  
b u s i n e s s .
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CHAPTER I
HISTORICAL DEVELOPMENT OP MANAGEMENT 
INFORMATION SYSTEMS
The p ro b le m  o f  i n e f f i c i e n t  u t i l i z a t i o n  o f  m anagem ent 
i n f o r m a t i o n  s y s te m s  (M IS) h a s  come t o  b e  one  o f  t h e  m o st 
p r e s s i n g  p ro b le m s  i n  m o d em  b u s i n e s s , *  A t t e n t i o n  h a s  b e e n  
f o c u s e d  on  t h e  i n a b i l i t y  o f  m a n a g e rs  t o  w ork  e f f e c t i v e l y  
i n  s u c h  a n  e n v ir o n m e n t ,  an d  c o m p la in t s  a r e  co m in g  fro m  
m any q u a r t e r s .  An a c c u s i n g  f i n g e r  h a s  b e e n  p o i n t e d  a t  t h e  
n a t i o n ’ s  b u s i n e s s  s c h o o l s  f o r  n o t  e q u ip p in g  t h e i r  g r a d ­
u a t e s  w i th  a p p r o p r i a t e  k n o w led g e  t o  c o p e  w i th  t h e  p ro b le m s  
o f  t h i s  new s y s te m s  e n v ir o n m e n t .  B a ck g ro u n d  i n f o r m a t i o n  
a n d  d o c u m e n ta t io n  o f  t h i s  p ro b le m  a r e  p r e s e n t e d  i n  t h i s  
c h a p t e r  a n d  s p e c i f i c  c o m p la in t s  a r e  s e t  o u t  i n  C h a p te r  I I ,
In  o r d e r  t o  g a i n  o p t im a l  u s e f u l n e s s  f ro m  m o d em  
c o m p u te r -b a s e d  MIS, t h e y  m u st b e  d e s ig n e d  fro m  t h e  man­
a g e r ' s  v i e w p o in t  r a t h e r  t h a n  t h a t  o f  t h e  c o m p u te r  s p e ­
c i a l i s t .  T h is  c a n n o t  b e  a c c o m p lis h e d  u n l e s s  t h e  m an a g e r 
p o s s e s s e s  e n o u g h  k n o w le d g e  o f  s y s te m s  d e s i g n  t o  e f f e c ­
t i v e l y  g u id e  c o m p u te r  d e p a r tm e n t  p e r s o n n e l  i n  t h e i r  t a s k .  
T h e re  i s  no  c o n t e n t i o n  t h a t  t h e  m an a g e r b e  t e c h n i c a l l y
A
D o n a ld  H, S a n d e r s ,  C o m p u te rs  a n d  M anagem ent (New 
Y o rk i M cG raw -H ill Book Company, 1 9 7 0 ) ,  p .  ^19*
1
c o m p e te n t  a s  a  c o m p u te r  t e c h n i c i a n  w ou ld  b e ,  f o r  h i s  f u n c ­
t i o n  i s  t o  g u id e  an d  c o o r d i n a t e .
An a i r  o f  u n c e r t a i n t y  h a s  p r e v a i l e d  i n  a c a d e m ic  
c i r c l e s  r e g a r d i n g  j u s t  w h a t s h o u ld  b e  t a u g h t  a c c o u n ta n t s  
an d  p o t e n t i a l  m a n a g e rs  i n  t h e  i n f o r m a t i o n  s y s te m s  a r e a .
E ven  t h e  d e t e r m i n a t i o n  o f  w h ic h  e d u c a t i o n a l  o r g a n i z a t i o n s  
c o u ld  b e s t  im p a r t  t h e  t r a i n i n g  h a s  n o t  b e e n  c o m p le te ly  
s e t t l e d .  C h a p te r  I I  e x p lo r e s  t h e  v a r i o u s  a d v a n ta g e s  and  
d i s a d v a n t a g e s  o f  t h e  t h r e e  l e a d i n g  e d u c a t i o n a l  i n s t i t u t i o n s  
( f o r  EDP/M IS) i n  o r d e r  t o  r e a c h  a  c o n c l u s i o n  a s  t o  w h ic h  
o n e  t o  d e v e lo p .
The e m p i r i c a l  p o r t i o n  o f  t h e  s t u d y  i s  d e s ig n e d  t o  
i d e n t i f y  c e r t a i n  s u b j e c t  a r e a s  (and  o t h e r  a s p e c t s  o f  MIS) 
a s  b e in g  r e l e v a n t  t o  s o l v i n g  t h e  MIS p ro b le m . T h e se  a r e  
d i s c u s s e d  i n  C h a p te r  I I I .
The b a s i c  a p p ro a c h  t o  t h e  p ro b le m  i s  one  o f  d e t e r ­
m in in g  w h a t t h e  e m p lo y e rs  ( a l s o  a lu m n i an d  g r a d u a t e  
s c h o o l s )  o f  b u s i n e s s  g r a d u a t e s  ( B a c h e l o r 's  d e g r e e )  w a n t
th e m  t o  know a b o u t  M IS. The v e h i c l e  f o r  g a t h e r i n g  t h e s e
2
d a t a  i s  t h e  m a i l  q u e s t i o n n a i r e .  Q u e s t i o n n a i r e s  w ere  
m a i le d  t o  t h e  f o l l o w in g  g r o u p s i
1 .  AACSB a p p ro v e d  g r a d u a te  s c h o o l s  o f  b u s i n e s s
2 .  L o u i s i a n a  S t a t e  U n i v e r s i t y  a lu m n i ( t h r e e  
s e l e c t e d  y e a r s )
3 .  P u b l i c l y - h e l d  c o r p o r a t i o n s
k .  F irm s  o f  c e r t i f i e d  p u b l i c  a c c o u n t a n t s .
2
C o p ie s  o f  t h e  q u e s t i o n n a i r e s  a r e  i n  a p p e n d ic e s  A, 
B, C, and  D.
The i n f o r m a t i o n  g a in e d  th r o u g h  t h e s e  q u e s t i o n n a i r e s  
w as u s e d  t o  e s t a b l i s h i
1 .  The d e s i r e s  o f  g r a d u a t e  s c h o o l s  o f  b u s i n e s s  
( p r i m a r i l y  f o r  t h o s e  e n t e r i n g  g r a d u a te  p ro g ra m s )
2 .  The a r e a s  o f  MIS k n o w le d g e  t h a t  a lu m n i h av e  
fo u n d  m o st u s e f u l
3 .  The n e e d s  o f  e m p lo y in g  f i r m s .
A d i s c u s s i o n  o f  t h e  q u e s t i o n n a i r e  d e s i g n ,  sa m p le  d e t e r m i ­
n a t i o n ,  an d  m eth o d  o f  a n a l y s i s  i s  p r e s e n t e d  i n  C h a p te r  I I I .
The a n a l y s e s  o f  q u e s t i o n n a i r e  r e s p o n s e s  a r e  d i s c u s s e d  
i n  C h a p te r s  IV and  V . The m ore g e n e r a l  q u e s t i o n s  and  
r e s p o n s e s  a r e  d i s c u s s e d  i n  C h a p te r  IV . C h a p te r  V i s  
d e v o te d  t o  t h e  m ore c r u c i a l  q u e s t i o n s  t h a t  a p p e a r  o n  t h e  
f r o n t  p a g e  o f  e a c h  q u e s t i o n n a i r e .
C h a p te r s  V I an d  V I I  p r e s e n t  t h e  c u r r i c u lu m  d e s i g n  
b a s e d  o n  t h e  d a t a  g a t h e r e d  i n  t h i s  s t u d y .  T h is  w r i t e r  f e e l s  
t h a t  t h e  im p le m e n ta t io n  o f  t h i s  c u r r i c u lu m  w i l l  b e n e f i t  e a c h  
o f  t h e  p a r t i e s  i n v o lv e d .  G r a d u a te s  w i l l  b e  a b le  t o  s e r v e  
t h e i r  e m p lo y e rs  b e t t e r ,  t h e r e b y  im p ro v in g  t h e i r  c o n f id e n c e  
an d  jo b  s e c u r i t y i  e m p lo y e rs  w i l l  b e  m ore s a t i s f i e d  w i th  
t h e i r  n e w ly  h i r e d  s t a f f s j  an d  c o l l e g i a t e  s c h o o l s  o f  b u s i n e s s  
w i l l  e n h a n c e  t h e i r  s t a n d i n g  i n  t h e  b u s i n e s s  co m m u n ity .
O r ig in
We c a n n o t  t a l k  a b o u t  t h e  o r i g i n  o f  m anagem ent i n f o r ­
m a t io n  s y s te m s ,  a s  we know th em  to d a y ,  w i t h o u t  b r i e f l y  
g o in g  b a c k  t o  t h e  o r i g i n  o f  e l e c t r o n i c  d a t a  p r o c e s s i n g ,  
f o r  a l l  o f  t o d a y ’ s  m ore s o p h i s t i c a t e d  s y s te m s  a r e  c o m p u te r  
b a s e d .
A lth o u g h  many p e o p le  s t i l l  t h i n k  o f  t h e  c o m p u te r  a s  
b e in g  new , i t  d a t e s  b a c k  t o  W orld War I I  a s  a n  e l e c t r o n i c  
m a c h in e , an d  i t s  c o n c e p t  i s  e v e n  o l d e r .  The m a c h in e s  a r e  
a c t u a l l y  b a s e d  on  th e  w ork  o f  C h a r le s  B abbage a ro u n d  t h e  
y e a r  1 8 3 3 . ^  A lth o u g h  h i s  id e a s  w ere  t h e o r e t i c a l l y  s o u n d , 
t h e  t e c h n o lo g y  o f  h i s  d a y  was in a d e q u a te  t o  b u i l d  t h e  
m a c h in e . S i g n i f i c a n t  d e v e lo p m e n t h a d  t o  a w a i t  t h e  a d v a n c e s  
o f  s c i e n c e  an d  t h e  p r e s s i n g  n e e d  f o r  s c i e n t i f i c  c a l c u l a -
L
t i o n s  d u r i n g  W orld  War I I .  The f i r s t  m ac h in e  w as b u i l t  
a t  t h a t  t im e  f o r  t h e  F e d e r a l  G overnm ent an d  k e p t  s e c r e t  
u n t i l  t h e  w a r  was o v e r .
G row th
Soon  a f t e r  c o m p u te rs  becam e o p e r a t i o n a l  a s  p r o c e s s o r s  
o f  s c i e n t i f i c  d a t a ,  i t  was r e a l i z e d  t h a t  t h e y  c o u ld  a l s o  
o f f e r  b e n e f i t s  t o  t h e  b u s i n e s s  co m m u n ity . A re a s  o f  r e p e t i ­
t i o u s  p r o c e s s i n g  s u c h  a s  s a l e s  a n a l y s i s ,  p a y r o l l  p r e p a r a ­
t i o n ,  a c c o u n ts  r e c e i v a b l e ,  an d  a c c o u n ts  p a y a b le  w ere  among 
t h e  e a r l y  a p p l i c a t i o n s . ^  The m a c h in e s  w ere  o r i g i n a l l y  
a t t r a c t i v e  b e c a u s e  o f  t h e i r  a b i l i t y  t o  im prove  a c c u r a c y  
an d  s p e e d  w h i le  c u t t i n g  c l e r i c a l  c o s t s .  As w i l l  b e  s e e n ,
■ ^O rv ille  C. E l l i o t t  an d  R o b e r t  S . W asle y , B u s in e s s  
I n f o r m a t io n  P r o c e s s i n g  S y s te m s  (Homewood, I l l i n o i s  1 
R ic h a rd  D, I r w in ,  I n c . ,  19&&), p .  2 2 3 .
N /a y n e  S .  B o u t e l l ,  C o m p u te r -O r ie n te d  B u s in e s s  S y s te rn s  
(E ng lew ood  C l i f f s ,  N. J . 1 P r e n t i c e - H a l l ,  I n c . ,  1 9 6 8 ) ,
p .  7 .
-*Roger G u p ta , E l e c t r o n i c  I n f o r m a t io n  P r o c e s s i n g  (New 
Y ork 1 The M acM illan  Company, 1 9 7 1 )•  P« 7*
t h i s  i s  no  l o n g e r  t h e  o n ly  v ie w  o f  t h e  m a c h in e 's  m e r i t .
In  e s t a b l i s h i n g  a p p r o p r i a t e  p ro g ram m in g  f o r  t h e  
e a r l y  a p p l i c a t i o n s  i t  becam e a p p a r e n t  t h a t  a n y  d e c i s i o n  
c o u ld  b e  program m ed i f  a p p r o p r i a t e  d e c i s i o n  r u l e s  w ere  
a v a i l a b l e .  T h is  o p e n ed  a  w h o le  new e r a  f o r  t h e  c o m p u te r 's  
r o l e  i n  b u s i n e s s  w i th  a  t r e n d  to w a rd  p ro g ram m in g  d e c i s i o n s  
o f  s u c c e s s i v e l y  h i g h e r  l e v e l s .  U n d e n ia b ly ,  p r e s e n t  p r o ­
c e d u r e s  y i e l d  m ore b e n e f i t s  a t  t h e  o p e r a t i n g  l e v e l ,  b u t  
p r o g r e s s  to w a rd s  a i d i n g  h i g h e r  m anagem ent l e v e l s  i s  b e in g  
m ade, a n d  a  c o n t in u e d  g ro w th  i n  c o m p u te r  a p p l i c a t i o n s  i s  
e x p e c te d .
F u tu r e  T re n d s
D e c i s io n s  b a s e d  on  t h e  m a n a g e r 's  i n t u i t i o n  o r  " f e e l "  
a r e  b e c o m in g  l e s s  a c c e p t a b l e  a s  b u s i n e s s  o r g a n i z a t i o n s  
g row  i n  s i z e  an d  c o m p le x i ty .  P r o c e d u r e s  t h a t  w e re  a d e ­
q u a te  f o r  f i r m s  i n  t h e  e a r l y  1 9 2 0 ' s  s im p ly  do n o t  s e r v e  
w e l l  t o d a y .  E ach  d e c i s i o n  i s  s o  i n e x t r i c a b l y  t i e d  t o  
o t h e r  d e c i s i o n s  t h a t  t h e  d e c i s io n - m a k e r  m u s t a p p ro a c h  t h e  
s e t  a s  a  s y s te m — he c a n n o t  make e a c h  one  a s  th o u g h  i t  w ere  
i n  i s o l a t i o n .  The d a y s  o f  m an a g in g  b y  t h e  p r o v e r b i a l  
" s e a t  o f  o n e 's  p a n t s ” a r e  h a v in g  t o  g iv e  way t o  a  m ore 
s c i e n t i f i c  a p p r o a c h .
T o d ay , m anagem ent i s  o p e r a t i n g  i n  a  b u s i n e s s  e n v i ­
ro n m e n t s u b j e c t  t o  m ore c h a n g e s  t h a n  a t  a n y  t im e  i n  i t s  
p a s t .  Some o f  t h e s e  c h a n g e s  c a n  b e  i n i t i a t e d  b y  th e
J o e l  E , R o ss , M anagem ent b y  I n f o r m a t io n  S y s te m  
(E ng lew ood  C l i f f s ,  N. J . t P r e n t i c e - H a l l , I n c . ,  1 9 7 0 ) ,  p .
m a n a g e r , b u t  u s u a l l y  t h e y  a r e  n o t .  C hanges a r e  d i c ­
t a t e d  b y  p r o d u c t  d y n a m ic s  ( l i f e  c y c l e s  o f  p r o d u c t s  
becom e s h o r t e r )  w h i le  m a rk e t  d y n a m ic s  (n e w e r t e c h n o lo g y  
an d  g ro w in g  i n t e r n a t i o n a l i z a t i o n )  d i s p l a c e s  t r a d i t i o n a l  
m a r k e t s .  G o v e rn m e n ta l an d  s o c i a l  e n v ir o n m e n ts  a r e  m ore 
i m p o r t a n t  s i n c e  t h e  f i r m  i s  s t r o n g l y  a f f e c t e d  b y  a n  
a w a re n e s s  o f  s o c i a l  c o n s e q u e n c e s  i n  i t s  p u r s u i t  o f  
p r o f i t s .  The e f f i c i e n t  f i r m  o f  to d a y  m u st r e l y  h e a v i l y  
on  q u a n t i t a t i v e  m e th o d s  an d  c o m p u te r s  t o  h a n d le  i t s  
many r o u t i n e  an d  c o m p le x  w e l l - s t r u c t u r e d  p r o b le m s .
T hus m anagem ent n e e d s  much c o m p u te r  h e lp  i n  u t i l i z i n g  
some t y p e  o f  b u s i n e s s  m o d el t o  c o p e  w i th  t h e  g r e a t l y  
i n c r e a s e d  c o m p le x i ty  o f  i t s  j o b . 7
C o n s id e r in g  t h e  c o m p le x i ty  an d  r i s k  i n  l a r g e - f i r m  
d e c i s io n - m a k in g  a n d  t h e  a i d  o f f e r e d  b y  a  m o d em  c o m p u te r -  
b a s e d  i n f o r m a t i o n  s y s te m , one  m ig h t  w o n d e r why t h e  s y s te m s  
h a v e  e v o lv e d  a t  s u c h  a  s lo w  r a t e .  One o f  t h e  m ain  p ro b le m s  
i s  t h e  l a c k  o f  c o m p u te r  o r i e n t a t i o n  i n  t h e  e d u c a t i o n a l  
b a c k g ro u n d  o f  e x i s t i n g  m a n a g e r s .  T h is  p r e v e n t s  t h e s e  man­
a g e r s  f ro m  p l a y i n g  a n  a c t i v e  r o l e  i n  t h e i r  d e s i g n  and  
im p le m e n ta t io n .  As a  r e s u l t ,  t h e  e a r l y  s y s te m s  w ere  
d e s ig n e d  b y  e l e c t r o n i c  d a t a  p r o c e s s i n g  (EDP) t e c h n i c i a n s  
an d  d i d  n o t  a lw a y s  h a v e  a p p r o p r i a t e  c h a r a c t e r i s t i c s  fro m
Q
a  m anagem ent p o i n t  o f  v ie w .  Many o f  t h e s e  s y s te m s  w ere  
v e r y  e f f i c i e n t  fro m  a  h a r d w a r e / s o f tw a r e ^  p e r s p e c t i v e  b u t
^ R o b e r t  J .  T h i e r a u f ,  D e c i s io n  M aking  T h ro u g h  O p e ra ­
t i o n s  R e s e a rc h  (New Y o rk : Jo h n  W ile y  an d  S o n s , D i e . ,  1 9 7 0 ) ,
p .  1 .
® John D ie b o ld ,  "ADP The S t i l l - S l e e p i n g  G i a n t , ”
H a rv a rd  B u s in e s s  R ev iew . V o l .  ^ 2 , No. 5 (S e p te m b e r -  
O c to b e r ,  196*0', p .  6 5 .
^H ard w are  i s  d e f i n e d  a s  " t h e  p h y s i c a l  e q u ip m e n t o r  
d e v ic e s  f o rm in g  a  c o m p u te r  a n d  p e r i p h e r a l  e q u ip m e n t ,"  
s o f tw a r e  a s ,  " th e  t o t a l i t y  o f  p ro g ra m s  an d  r o u t i n e s  u s e d  
t o  e x te n d  t h e  c a p a b i l i t i e s  o f  c o m p u te r s  s u c h  a s  c o m p i l e r s ,  
a s s e m b le r s ,  n a r r a t o r s ,  r o u t i n e s ,  a n d  s u b r o u t i n e s . "  E l l i o t t  
a n d  W asle y , B u s in e s s  I n f o r m a t io n  P r o c e s s i n g  S y s te m s , p p .  
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d i d  n o t  s t r e s s ,  t o  a  s u f f i c i e n t  d e g r e e ,  t h e  m o st i m p o r t a n t  
a s p e c t  o f  t h e  s y s te m — i t s  u s e f u l n e s s  t o  m an ag em en t.
Im p a c t
A c c e s s i b i l i t y  o f  I n f o r m a t io n
One o v e r r i d i n g  c o n s i d e r a t i o n  in  a n y  MIS i s  t h e  c o s t
10o f  m ak in g  in f o r m a t i o n  a v a i l a b l e .  When u s i n g  m an u a l 
i n f o r m a t i o n  s y s te m s ,  t h e r e  a r e  many i te m s  o f  d a t a  t h a t  a r e  
n o t  made a v a i l a b l e  t o  m anagem ent b e c a u s e  o f  t h e i r  h ig h  
c o s t .  A v e r y  common e x am p le  i s  t h e  r e p o r t i n g  o f  a  f i r m 's  
p u r c h a s e s  a n d / o r  s a l e s  b y  p r o d u c t  a n d / o r  s u b p r o d u c t  c l a s ­
s i f i c a t i o n s .  The b e n e f i t  g a in e d  fro m  t h i s  d i s t r i b u t i o n  
s im p ly  i s  n o t  g r e a t  e n o u g h  t o  j u s t i f y  i t s  c o s t  i n  a  m an u a l 
s y s te m .
I f ,  h o w e v e r , t h e  f i r m  i s  u s i n g  a  c o m p u te r - b a s e d  s y s ­
te m , t h e  c o s t  p e r  i te m  o f  p r o c e s s i n g  w i l l  b e  low  e n o u g h  t o
11s u p p ly  s u c h  d a t a .  T h is  i s  t r u e  b e c a u s e  o f  t h e  i n t e r n a l
e f f i c i e n c y  w i th  w h ic h  t h e  d a t a  c a n  b e  r e c l a s s i f i e d  o n c e  i t
12h a s  b e e n  c a p tu r e d  i n  m a c h in e - p r o c e s s ib l e  fo rm . V i r t u a l l y  
a n y  d e g r e e  o f  d i f f e r e n t i a t i o n  i s  t h e n  a v a i l a b l e .
N ot o n ly  i s  i n f o r m a t i o n  o f  t h e  ty p e  j u s t  m e n tio n e d
10E l l i o t t  an d  W asle y , B u s in e s s  I n f o r m a t io n  P r o c e s s i n g
S y s te m s . p .
■ ^G eorge G la s e r ,  " P l a i n  T a lk  A bout C o m p u te r s ,"
B u s in e s s  H o r iz o n s . V o l .  1 0 , No. 3 ( F a l l ,  1 9 6 7 ) ,  pp« 3 3 -3 8 .
*^ D a ta  P r o c e s s i n g  b y  E l e c t r o n i c s  (New Y o rk t H a s k in s  
a n d  S e l l s ,  1 9 5 5 ) , p .  1 2 .
( i . e . ,  t h a t  b a s e d  s o l e l y  on  a  d e c i s i o n  a s  t o  c o s t )  a v a i l ­
a b l e  i n  a  c o m p u te r  s y s te m  b u t  a l s o  i n f o r m a t i o n  t h a t  s im p ly  
c o u ld  n o t  b e  g e n e r a t e d  i n  a  m a n u a l s y s te m .  N e a r ly  a l l  o f  
t h e  new q u a n t i t a t i v e  t o o l s  a r e  s o  b u rd e n so m e  t o  u s e  m anu­
a l l y  t h a t  t h e i r  u s e  i s  p r o h i b i t i v e  w i t h o u t  a  c o m p u te r .* ^
So a  c o m p u te r -b a s e d  MIS m akes tw o c a t e g o r i e s  o f  i n f o r m a t i o n  
a v a i l a b l e  t o  m anagem ent t h a t  i t  w ou ld  n o t  o t h e r w i s e  h a v e i
1 .  I n f o r m a t io n  t h a t  w o u ld  b e  t o o  c o s t l y  f ro m  a  
m an u a l s y s te m
2 . I n f o r m a t io n  t h a t  c o u ld  n o t  b e  g e n e r a t e d  i n  a  
m an u a l s y s te m .
Of a lm o s t  a s  much s i g n i f i c a n c e  a s  t h e  i n f o r m a t i o n  
made a v a i l a b l e  i s  i t s  t i m e l i n e s s . *** I n f o r m a t io n  r e c e i v e d  
t o o  l a t e  t o  s e r v e  a s  a  b a s i s  f o r  c o r r e c t i v e  a c t i o n  i s  u s e ­
l e s s .  O u tp u t f ro m  m an u a l s y s te m s  i s  o f t e n  r e c e i v e d  w eeks 
o r  m o n th s l a t e r  t h a n  t h e  o c c u re n c e  o f  t h e  e v e n t s .  In  many 
i n s t a n c e s ,  a n  u n d e s i r a b l e  s i t u a t i o n  w i l l  h a v e  c o n t in u e d  
b e in g  a cc o m p a n ie d  b y  u n n e c e s s a r i l y  h ig h  c o s t s .
I n f o r m a t io n  d e l a y s  c a n  b e  a v o id e d  w i t h  a  c o m p u te r -  
b a s e d  MIS i n  t h a t  t h e  t im e  l a g  b e tw e e n  o c c u r e n c e  and  
r e p o r t i n g  o f  t h e  e v e n t  i s  d r a s t i c a l l y  r e d u c e d .  In  b a t c h -  
p r o c e s s i n g  t h e r e  may b e  a  l a g  o f  o n ly  t w e n t y - f o u r  h o u rs*  in  
a  r e a l - t i m e  s y s te m  t h e r e  may b e  i n s t a n t a n e o u s  u p d a t i n g  
v i r t u a l l y  e l i m i n a t i n g  t h e  l a g  a l t o g e t h e r .  Im p le m e n tin g  
c o m p u te r -b a s e d  MIS h a s  done  m ore t o  im p ro v e  t h e  t i m e l i n e s s
*^ C h a r le s  T . H o rn g re n , A c c o u n t in g  f o r  M anagem ent 
C o n t r o l  (2nd  e d . i  E nglew ood  C l i f f s ,  N. J . i  ! P r e n t ic e -  
H a l l ,  I n c . ,  1 9 7 0 ) ,  p .  5 3 6 .
l i t
Jam es C. E m ery , "E co n o m ics  o f  I n f o r m a t i o n , "  W harton  
Q u a r t e r l y . V o l . 1 , No. 3 ( F a l l ,  1 9 6 7 ) .  p .  3
o f  m anagem ent r e p o r t s  t h a n  a n y  o t h e r  i n f o r m a t i o n  s y s te m  
i n n o v a t i o n .
D e c is io n -m a k in g  c o n s i s t s  o f  r a t i o n a l l y  a n a l y z i n g  
p e r t i n e n t  d a t a  an d  d r a w in g  a  l o g i c a l  c o n c l u s i o n .  Im p le ­
m e n t in g  c o m p u te r -b a s e d  MIS h a s  m a t e r i a l l y  im p ro v e d  b o th  
a s p e c t s  o f  t h e  p r o c e s s .  By m ak in g  n e e d e d  d a t a  a v a i l a b l e  
on  a  t i m e l y  b a s i s ,  t h e  d e c i s io n - m a k e r  h a s  b e e n  p u t  i n  a  
much m ore a d v a n ta g e o u s  p o s i t i o n .  In  a d d i t i o n ,  t h e  m ac h in e  
h a s  b e e n  a b l e  t o  r e l i e v e  h im  c o m p le te ly  i n  t h e  c a s e  o f  w e l l  
s t r u c t u r e d  p r o b l e m s .1-* N ev er i n  t h e  h i s t o r y  o f  b u s i n e s s  
h a s  t h e  m a n a g e r  b e e n  i n  s u c h  a  f a v o r a b l e  p o s i t i o n  t o  
r e c e i v e  o p t i m a l l y  u s e f u l  i n f o r m a t i o n .
M odem  M anagem ent T o o ls
M anagem ent may t a k e  a n y  one  o f  s e v e r a l  a p p ro a c h e s  t o  
t h e  s o l u t i o n  o f  b u s i n e s s  p r o b le m s .  T h ese  a r e  u s u a l l y  
t h o u g h t  o f  a s i
1 .  The c o n v e n t i o n a l  a p p ro a c h
3 .  The s y s t e m a t i c  a p p ro a c h
The c o n v e n t i o n a l  a p p ro a c h  c o n s i s t s  o f  f o l lo w in g  
e s t a b l i s h e d  p r a c t i c e s  t h a t  h a v e  b e e n  r e a s o n a b l y  e f f e c t i v e  
o n  s i m i l a r  p r o b le m s .  The m o st o n e  c o u ld  e x p e c t  i s  a  s o l u ­
t i o n  e q u a l  t o  t h o s e  o f  t h e  p a s t .  T h is  a p p ro a c h  o f f e r s  
l i t t l e :  h o p e  f o r  im p ro v e d  s o l u t i o n s .
■ ^L eo n ard  W. H e in , The Q u a n t i t a t i v e  A p p ro ach  t o  Mana­
g e r i a l  D e c i s io n s  (E ng lew ood  C l i f f s ,  N. J . « P r e n t i c e - H a l l ,  
I n c . ,  1967)»  p .  9 .
^ T h i e r a u f ,  D e c i s io n  M aking T h ro u g h  O p e r a t io n s  
R e s e a r c h ,  p p .  2-1*57
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The o b s e r v a t i o n a l  a p p ro a c h  c o n s i s t s  o f  o b s e r v i n g  
o n e 's  a s s o c i a t e s  a n d / o r  c o m p e t i t o r s  t o  f i n d  a  s o l u t i o n .
I f  e v e ry o n e  a d o p te d  t h i s  m e th o d , d i s c o v e r i n g  im p ro v e d  
s o l u t i o n s  w ou ld  s u r e l y  be  im p e d e d .
The s y s t e m a t i c  a p p ro a c h  i s  a  m o d e lin g  a p p r o a c h .  I t  
i s  b a se d  on t h e  b e l i e f  t h a t  m a th e m a t i c a l  m o d e ls  o f  b u s i n e s s  
p ro b le m s  c a n  be c o n s t r u c t e d  an d  t h a t  s o l u t i o n s  t o  t h o s e  
p ro b le m s  c a n  be fo u n d  by  m a n i p u l a t in g  t h e  m o d e l. T h is  
a p p ro a c h  i s  c o n s id e r e d  s u p e r i o r  t o  t h e  o t h e r  tw o a n d  h a s  
r e c e i v e d  much a t t e n t i o n  s i n c e  t h e  en d  o f  W orld  War I I .  A 
f a m i ly  o f  t e c h n iq u e s  h a s  e v o lv e d  t h a t  i s  known a s  o p e r a ­
t i o n s  r e s e a r c h  (OR) t o o l s .
F o l lo w in g  i s  a  r e p r e s e n t a t i v e  l i s t  o f  OR t o o l s i
1 .  P r o j e c t  c o n t r o l
A. P ro g ra m  e v a l u a t i o n  a n d  r e v ie w  t e c h n iq u e s  (PERT)
B. C r i t i c a l  p a t h  m ethod  (CPM)
2 . I n v e n to r y  c o n t r o l
A, E conom ic  o r d e r  q u a n t i t y  (EOQ)
3 . P r o c e s s i n g  c o n t r o l
A. Q u e u in g  m o d e ls
4-. P r o d u c t io n  c o n t r o l
A. L in e a r  p ro g ram m in g
B. N o n l in e a r  p ro g ram m in g
C. D ynam ic p ro g ram m in g
5 . W arehouse  and  r o u t i n g  c o n t r o l
A. T r a n s p o r t a t i o n  m o d el
6 .  S t r a t e g i e s
A. B u s in e s s  gam es
7 .  M a rk e t a n a l y s i s
A. M arkov a n a l y s i s
8 . C om plex c o n t r o l  s i t u a t i o n s
A. S i m u l a t i o n . 1?
C a te g o r i e s  one th r o u g h  t h r e e  a r e  t h e  o n ly  o n e s  t h a t  
c a n  be u s e d  w i th o u t  a  c o m p u te r ,  an d  t h e y  c a n n o t  be  u s e d  i f
^ F o r  a  d e t a i l e d  d i s c u s s i o n  o f  t h e s e  t o o l s ,  s e e  
T h i e r a u f ,  D e c i s io n  M aking  T h ro u g h  O p e r a t io n s  R e s e a r c h .
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t h e  p ro b le m  i s  q u i t e  c o m p le x . C a te g o r i e s  f o u r  th r o u g h  
s e v e n  c a n  be  h a n d - m a n ip u la te d  i n  o n ly  t h e  m o st t r i v i a l  
c a s e s .  C a te g o ry  e i g h t  i s  c o m p le t e ly  u s e l e s s  w i th o u t  a  
c o m p u te r .  S in c e  t h e s e  t o o l s  w i l l  b e  a  p a r t  o f  a n y  m o d em  
MIS an d  c o n s i d e r i n g  t h e i r  n e a r l y  c o m p le te  d e p e n d e n c e  on 
c o m p u te r  p r o c e s s i n g ,  o n e  c a n n o t  e s c a p e  t h e  c o n c l u s i o n  t h a t  
m o d em  m a n a g e rs  m u st b e  c o m p u te r  o r i e n t e d .
The p r i n c i p a l  a d v a n ta g e  o f  u s i n g  OR t o o l s  c a n  b e  
e x p r e s s e d  i n  one  w o rd — o p t i m i z a t i o n .  U s u a l ly ,  t h e  v a r i a b l e  
t o  b e  o p t im iz e d  i s  p r o f i t ,  a n d  t h e  u s e  o f  OR m o d e ls  a l lo w s  
one  t o  m a n ip u la te  t h e  m o d e l r a t h e r  t h a n  t h e  b u s i n e s s  i n  
d e r i v i n g  a  s o l u t i o n .  T h ro u g h  t h i s  t e c h n i q u e ,  t h e  f i r m  c a n  
a v o id  t h e  c o s t  a s s o c i a t e d  w i t h  im p le m e n tin g  i n e f f i c i e n t  
s o l u t i o n s .
OR m o d e ls  p r o v i d e  a n  e x c e l l e n t  t r a i n i n g  g ro u n d  f o r
e x e c u t i v e s  b y  g i v i n g  t h e  o p p o r t u n i t y  t o  t e s t  some o f  t h e i r
18d e c i s i o n s  p r i o r  t o  im p le m e n ta t io n  b y  t h e  f i r m .  Some 
f i r m s  a r e  p r e s e n t l y  d e v e l o p in g  m o d e ls  o f  t h e i r  e n t i r e  
o p e r a t i o n  s o  t h a t  a n y  p e n d in g  c h a n g e s  c a n  b e  " t e s t - r u n ” i n  
t h e  c o m p u te r .
The a d v a n ta g e s  o f  u s i n g  OR t o o l s  h a v e  r e c e i v e d  much 
a t t e n t i o n  an d  one  w o u ld  e x p e c t  t h e i r  u s e  t o  h a v e  b e e n  
w elcom ed b y  t h e  b u s i n e s s  c o m m u n ity . S uch  h a s  n o t  b e e n  th e
1 8 T h is  i s  p a r t i c u l a r l y  t r u e  o f  s i m u l a t i o n ,  an d  t h e  
r e a d e r  i s  d i r e c t e d  t o  Jam es C. T . Mao, " E s s e n t i a l s  o f  Com­
p u t e r  S i m u l a t i o n . "  F i n a n c i a l  E x e c u t i v e . V o l .  3 5 . No. 10 
(O c to b e r ,  1 9 6 7 ) ,  p p .  5 5 -6 2  f o r  a  n o rr fc e c h n ic a l t r e a t m e n t  o f  
t h e  s u b j e c t .
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c a s e .  A lth o u g h  t h e r e  a r e  a  num ber o f  r e a s o n s  why t h e y  w ere  
n o t  w e l l  r e c e i v e d ,  tw o  a r e  r a t h e r  p r o m in e n t .  One i s  t h a t  
many m a n a g e rs  d i d  n o t  h a v e  a n  a d e q u a te  m a th e m a t ic a l  a n d /o r  
s t a t i s t i c s  b a c k g ro u n d  o n  w h ic h  t o  b a s e  t h e  new t e c h n i q u e s .  
T h is  r e a s o n  i s  b e y o n d  t h e  s c o p e  o f  t h i s  t h e s i s .  A n o th e r  
i s  t h e  l a c k  o f  u n d e r s t a n d i n g  and  r e s u l t i n g  d i s t r u s t  o f  
c o m p u te r  p r o c e s s i n g .  T h is  p ro b le m  i s  th e  c o n c e rn  o f  t h i s  
s t u d y .
The S y s te m s  A p p ro a ch
M ost b u s i n e s s e s  w e re  s u b d iv id e d  b y  f u n c t i o n  i n  th e  
p r e c o m p u te r  e r a .  A utonom ous d e p a r tm e n ts  s u c h  a s  p r o d u c t i o n ,  
m a r k e t in g ,  c r e d i t ,  e t c .  w e re  c r e a t e d  an d  t o  a  l a r g e  e x t e n t  
made t h e i r  d e c i s i o n s  i n  i s o l a t i o n .  E ach  d e p a r tm e n t  h e a d 's  
c o n c e r n  w as t h e  o p t i m i z a t i o n  o f  h i s  d e p a r t m e n t 's  p o s i t i o n .  
F r e q u e n t l y  t h i s  l e d  t o  s u b o p t i m i z a t i o n  o f  t h e  f i r m  a s  a  
w h o le .
O r g a n iz a t i o n s  o f  t h i s  ty p e  te n d e d  t o  i n s t i l l  i n  t h e i r  
m a n a g e rs  a  n a r ro w  v ie w  o f  t h e  c o m p a n y 's  o v e r a l l  g o a l s .
S u ch  a n  o r i e n t a t i o n  f o s t e r e d  d e c i s i o n s  d e t r i m e n t a l  t o  th o s e  
g o a l s . A c h i e v i n g  g o a l  c o n g ru e n c e  becam e a  m a jo r  p ro b le m  
i n e x t r i c a b l y  a s s o c i a t e d  w i th  t h e  MIS.
F irm s  w e re  n o t  o n ly  s u b d iv id e d  f u n c t i o n a l l y  b u t  a l s o  
g e o g r a p h i c a l l y  w i t h  e a c h  l o c a t i o n  a g a i n  b e in g  s u b d iv id e d  b y  
f u n c t i o n .  A lth o u g h  e x e c u t i v e s  r e a l i z e d  t h e  s h o r tc o m in g s  o f
* 9 J o h n  D e a rd e n , " P ro b le m  i n  D e c e n t r a l i z e d  F i n a n c i a l  
C o n t r o l , "  H a rv a rd  B u s in e s s  R ev iew . V o l .  3 9 . No. 3 (May- 
J u n e ,  1 9 6 1 ) ,  p .  8 0 .
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t h i s  ty p e  o r g a n i z a t i o n ,  i t  w as c o n t i n u e d .  The s y s te m  h a d
d e v e lo p e d  b e c a u s e  o f  t h e  i m p r a c t i c a l i t y  o f  a  c e n t r a l i z e d
20MIS u n d e r  m an u a l p r o c e s s i n g .
In  r e a l i t y ,  few  d e p a r t m e n t a l  d e c i s i o n s  a f f e c t  o n ly
21t h e  d e p a r tm e n t  m ak in g  t h e  d e c i s i o n .  The p r o d u c t i o n  
d e p a r tm e n t ,  f o r  e x a m p le , u s u a l l y  e n d o r s e s  lo n g  r u n s  o f  a  
g iv e n  i te m ,  f o r  t h i s  m in im iz e s  t h e  p r o d u c t i o n  c o s t  p e r  
i t e m .  H ow ever, i t  i n c r e a s e s  t h e  c o m p a n y 's  o v e r a l l  w a re ­
h o u s in g  c o s t s ,  A s i m i l a r  c o n f l i c t  o c c u r s  w i th  s a l e s  and  
c r e d i t  i n  t h a t  m ore l i b e r a l  c r e d i t  t e r m s  may i n c r e a s e  s a l e s  
an d  t h e  a c c o m p a n y in g  g r o s s  p r o f i t  w h i l e  r u n n in g  b a d - d e b t  
e x p e n s e s  s o  h ig h  a s  t o  a c t u a l l y  lo w e r  n e t  p r o f i t .  D e c i s io n s  
a f f e c t i n g  s e v e r a l  d e p a r tm e n ts  s h o u ld  b e  made b y  s e e k i n g  
o v e r a l l  o p t i m i z a t i o n — n o t  j u s t  o p t i m i z a t i o n  i n  o n e  d e p a r t ­
m e n t .
S i m i l a r l y ,  m u l t i l o c a t i o n s  m u st b e  v ie w e d  i n  t h e  sam e 
way a s  m u l t i d e p a r tm e n t s .  The sam e p ro b le m s  a r e  p r e s e n t -  
o n ly  t h e  n u m b ers  c h a n g e .  A f i r m  i s  s t i l l  c o n f r o n t e d  w i th  
t h e  p ro b le m  o f  g o a l  c o n g ru e n c e  an d  s h o u ld  m ake e v e r y  e f f o r t  
t o  c o r r e l a t e  t h e  a c t i v i t i e s  o f  n e i g h b o r i n g  l o c a t i o n s  a s  t o  
i n t e r n a l  c o m p e t i t i o n  a s  w e l l  a s  l o g i s t i c s .
As a  r e s u l t  o f  t h e  p ro b le m s  t h a t  accom pany
20 F o r  a  m ore d e t a i l e d  d i s c u s s i o n  o f  t h e  r e a s o n s  f o r  
d e c e n t r a l i z a t i o n ,  s e e  D o n a ld  H, S a n d e r s ,  C o m p u te rs  an d  
M anagem ent (New Y orks M c G raw -H ill Bock Company, 1 9 7 0 ) ,
P .  2 7 9 .
21 Jo h n  D e a rd e n , " I n t e r d i v i s i o n a l  P r i c i n g , "  H a rv a rd  
B u s in e s s  R ev iew . V o l .  38 ,  No. 1 ( J a n u a r y - F e b r u a r y ,  1 9 ^ 0 ) ,  
p .  1 1 7 .
d e c e n t r a l i s a t i o n  a n d  t h e  a b i l i t y  o f  t h e  c o m p u te r  t o  h a n d le
a  c e n t r a l i z e d  MIS, som e w r i t e r s  i n  t h e  f i e l d  o f  a c c o u n t i n g
22a r e  p r e d i c t i n g  a  r e t u r n  t o  c e n t r a l i z e d  m an ag em en t. The
t e c h n o l o g i c a l  c a p a b i l i t y  o f  EDP i s  t h e  k e y  f a c t o r  m ak in g
t h i s  r e v e r s a l  p o s s i b l e .
I f  a  r e c e n t r a l i z a t i o n  o f  m anagem ent c a n  b e  b r o u g h t
a b o u t ,  i t  w i l l  a l l o w  t h e  r e p la c e m e n t  o f  f u n c t i o n a l i s m  b y
t h e  s y s te m s  a p p r o a c h ,  M u rd ic k  c o n c e iv e s  t h i s  a p p ro a c h  t o
b e  o n e  " d e s ig n e d  t o  u t i l i z e  s c i e n t i f i c  a n a l y s i s  i n  c o m p lex
o r g a n i z a t i o n s  f o r *  ( a )  d e v e l o p in g  a n d  m a n a g in g  o p e r a t i n g
s y s te m s  ( e . g . ,  m oney f lo w s ,  m anpow er s y s t e m s ) ,  a n d  (b )
d e s i g n i n g  i n f o r m a t i o n  s y s te m s  f o r  d e c i s i o n  m a k in g ," 2 ^
T h a t  i s ,  t h e  f i r m  c a n  (a n d  som e w o u ld  s a y  m u s t)  b e  v ie w e d
a s  a  s y s te m  s u b j e c t  t o  t h e  g o a l  o f  o v e r a l l  o p t i m i z a t i o n
r a t h e r  t h a n  a  c o l l e c t i o n  o f  i s o l a t e d  a c t i v i t i e s  e a c h  o f
oh
w h ic h  i s  t o  b e  o p t im i z e d .  T h is  w i l l  e l i m i n a t e  t h e  s u b -  
o p t i m i z a t i o n  o f  t h e  f i r m  w h ic h  n e a r l y  a lw a y s  o c c u r s .
R e s i s t a n c e  t o  C hange
When o n e  c o n s i d e r s  t h e  d e s i r a b i l i t y  o f  t h e  s y s te m s  
a p p r o a c h  a n d  t h e  t e c h n o l o g i c a l  c a p a b i l i t y  o f  d e s i g n i n g  a  
MIS t o  s e r v e  a s  i t s  f o u n d a t i o n ,  i t  may seem  s t r a n g e  t h a t
22D o n a ld  H, S a n d e r s ,  C o m p u te rs  i n  B u s in e s s  (New Y o rk i 
M c G ra w -H ill Book Com pany, i 9 6 0 ) ,  p .  3 2 7 .
2*^R obert G, M u rd ic k  a n d  J o e l  E , R o ss , I n f o r m a t io n  S y s ­
te m s  f o r  M odem  M anagem ent (E ng lew ood  C l i f f s ,  N, J .  1 
P r e n t i c e - H a l l ,  I n c , , 1 9 7 1 ) *  P»
2**P a t a  P r o c e s s i n g  D i g e s t . V o l .  1 6 , No. 7 ( J u l y ,  1 9 7 0 ) ,
p .  1 .
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p r o g r e s s  i n  t h i s  a r e a  h a s  b e e n  s o  s lo w — e v e n  s t r a n g e r  t h a t  
t h e  p r i n c i p a l  s tu m b l in g  b lo c k  h a s  b e e n  t h e  r e s i s t a n c e  t o  
c h a n g e  b y  t h o s e  m a n a g e rs  i n v o lv e d .  R oss s t a t e s  t h a t  a d e ­
q u a t e  h a rd w a re  p r e s e n t l y  e x i s t s  on  w h ic h  t o  b u i l d  s o p h i s ­
t i c a t e d  MIS, b u t  t h a t  m anagem ent h a s  fo rm ed  a  b o t t l e n e c k .
A lth o u g h  t h e  c o m p u te r  h a s  b e e n  u s e d  a s  a  b u s i n e s s  
t o o l  s i n c e  t h e  e a r l y  1 9 5 0 ' s ,  i t  d i d  n o t  a t t a i n  w id e s p re a d  
u s a g e  u n t i l  t h e  I 9 6 0 's .  T h is  m eans t h a t  m o s t o f  t h e  man­
a g e r s  i n  p o s i t i o n s  o f  a u t h o r i t y  r e c e i v e d  t h e i r  e d u c a t i o n s  
p r i o r  t o  t h e  i n t r o d u c t i o n  o f  EDP c o u r s e s  i n t o  b u s i n e s s  
c o l l e g e  c u r r i c u l a .  C o n s e q u e n t ly ,  t h e s e  men do  n o t  h a v e  a n  
e x t e n s i v e  c o m p u te r  b a c k g ro u n d .  Many o f  th em  u n h e s i t a t i n g l y
a c c e p t  a n y  r e p o r t  g e n e r a t e d  b y  t h e  m ac h in e  w h i le  o t h e r s
26d i s t r u s t  a l l  c o m p u te r - p r o c e s s e d  d a t a .  The k e y  f a c t o r  i s  
t h e i r  v i e w in g  t h e  m a c h in e  a s  b e in g  o u t s i d e  t h e i r  c o n t r o l  
a n d  c o n s e q u e n t ly  a  t h r e a t  t o  t h e i r  a u t h o r i t y .
The p r i n c i p a l  s e r v i c e  a n y  m a n a g e r  p e r f o r m s  f o r  h i s  
com pany i s  d e c i s i o n - m a k i n g .  The s u c c e s s f u l  m a n a g e r  i s  
a ccu m sto m ed  t o  h a v in g  p e o p le  ( a n d / o r  a s s e t s )  u n d e r  h i s  
c o n t r o l  a n d  s u b j e c t  t o  h i s  d e c i s i o n s .  B u t t h e  "new" 
c o m p u te r  h a s  b e e n  h e r a l d e d  a s  a  " p e o p le  r e p l a c e r ” — a s  a
2 ^ R o s s ,  M anagem ent b y  I n f o r m a t io n  S y s te m , p .  3 0 9 .
26 T h is  a t t i t u d e  w as e v id e n c e d  n o t  o n ly  i n  t h e  l i t e r a ­
t u r e  s e a r c h  p r e c e d i n g  t h i s  d i s s e r t a t i o n  (L e o n a rd  W. H e in , 
"EDP i n  t h e  A c c o u n t in g  C u r r i c u lu m ."  The J o u r n a l  o f  A c c o u n t­
a n c y . V o l .  1 2 0 , No. 2 (A u g u s t, 1 9 6 5 ) ,  p p .  7 8 -8 ^ )  b u t  a l s o  
d u r i n g  t h e  l o c a l  i n t e r v i e w s  c o n d u c te d  b y  t h i s  w r i t e r ,  
( I n t e r v i e w  w i th  M. E . McCoy, an d  D. L . B a l l a r d ,  E x e c u t iv e  
D i r e c t o r  a n d  A s s i s t a n t  E x e c u t iv e  D i r e c t o r ,  S t a t e  o f  L o u is ­
i a n a  D a ta  P r o c e s s i n g  D e p a r tm e n t ,  B a to n  R ouge, L o u i s i a n a ,  
Ju n e  1 2 , 1 9 7 2 .)
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m a c h in e  c a p a b le  o f  m ak in g  f a r  b e t t e r  an d  f a s t e r  d e c i s i o n s  
t h a n  hum an b e i n g s .  N a t u r a l l y ,  t h e  u n i n i t i a t e d  m a n a g e r 
w o u ld  b e  h e s i t a n t  t o  e n d o r s e  t h e  i n s t a l l a t i o n  o f  s u c h  a  
m a c h in e !
F u r t h e r ,  m a n a g e rs  f e a r  b e in g  e v a l u a t e d  b y  c o m p u te r s .  
W ith  t h e i r  r e p u t a t i o n  f o r  i n f a l l i b i l i t y , 2^ w h a t p o s s i b l e  
d e f e n s e  c o u ld  a  s a l e s  m a n a g e r  r a i s e  a f t e r  f a i l i n g  t o  a t t a i n  
a  c o m p u te r - g e n e r a te d  s a l e s  q u o t a .  The m a n a g e rs ,  t h u s ,  f i n d  
th e m s e lv e s  i n  a n  aw kw ard p o s i t i o n  f ro m  b o th  s i d e s — t h e  
m a c h in e  n o t  o n ly  t h r e a t e n s  t h e i r  c o n t r i b u t i o n  t o  t h e  f i r m  
b u t  a l s o  a p p e a r s  t o  b e  a n  u n s y m p a th e t i c  t a s k - m a s t e r .  Q u i te  
n a t u r a l l y ,  t h e y  r e s i s t  i t s  i n s t a l l a t i o n .
D e f i c i e n c i e s  o f  C u r r e n t  M an ag e rs
O b v io u s ly ,  we h a v e  a  p a r a d o x — c o m p u te r - b a s e d  MIS 
p ro m is e  t o  b e  o n e  o f  t h e  g r e a t e s t  m anagem en t a i d s  o f  t h e  
c e n t u r y  a n d  y e t  t h e y  a r e  v ie w e d  b y  t h o s e  m a n a g e rs  a s  a  
t h r e a t  t o  t h e i r  v e r y  e x i s t e n c e .  T h is  p a r a d o x  s te m s  fro m  
t h e  m an a g e rs*  l a c k  o f  EDP u n d e r s t a n d i n g  an d  f a l l s  i n t o  tw o 
b a s i c  c a t e g o r i e s .
F i r s t ,  many m a n a g e rs  do  n o t  h a v e  s u f f i c i e n t  m a th e m a t­
i c a l  s o p h i s t i c a t i o n  t o  a p p r e c i a t e  t h e  b a s i s  o f  a v a i l a b l e  OR 
t o o l s .  H a v in g  g row n  a c c u s to m e d  t o  w o rk in g  w i th  ju d g e m e n t, 
i n t u i t i o n ,  an d  " f e e l ” f o r  t h e  p ro b le m s  e n c o u n te r e d ,  t h e y  
f i n d  i t  d i f f i c u l t  t o  q u a n t i f y  t h e i r  t h i n k i n g  i n  /te rm s 
s u i t a b l e  f o r  c o m p u te r  i n p u t .  T h is  m akes i t  aw kw ard f o r
^ " G e t t i n g  M an ag e rs  t o  Rap w i th  C o m p u te r ."  I r o n  A ge. 
V o l .  2 0 6 , No. 7 (A u g u s t 1 3 . 1 9 7 0 ) , p .  2 5 .
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th e m  t o  w ork  w i th  OR t e c h n i c i a n s  who h a v e  t h e  m a th e m a t ic a l  
e x p e r t i s e  r e q u i r e d  t o  m a n ip u la te  t h e  m o d e ls  i n v o lv e d .  The 
m a n a g e r  t e n d s  t o  f e e l  t h a t  t h e  s t a f f  man i s  u s u r p i n g  h i s  
a u t h o r i t y .
S e c o n d ly ,  t h e  c o m p u te r  p l a y s  t h e  r o l e  o f  a  m y s te r io u s  
" b l a c k  b o x "  t h a t  a c c e p t s  " s t r a n g e  i n p u t , "  p r o c e s s e s  i t  i n  
a n  in c o m p r e h e n s ib le  w ay, a n d  g e n e r a t e s  a n s w e rs  t h a t  t h e  
m a n a g e r  f e e l s  p o w e r le s s  t o  r e f u t e  o r  e n d o r s e .  T h is  a t t i t u d e  
to w a rd s  t h e  c o m p u te r  p r e v a i l s  w h e th e r  s o p h i s t i c a t e d  m a th e ­
m a t i c s  a r e  b e in g  a p p l i e d  o r  r o u t i n e  r e p o r t s  a r e  b e in g  
p r o c e s s e d .
The f a c t  t h a t  q u a n t i t a t i v e  m e th o d s  an d  c o m p u te r  
s c i e n c e  a r e  b o th  f i e l d s  i n  t h e i r  own r i g h t  i s  f r u s t r a t i n g  
t o  m any m a n a g e r s .  The q u e s t i o n  o f  w h e th e r  a  p e r s o n  s h o u ld  
h a v e  t o  m a s te r  h i s  own s p e c i a l t y  a s  w e l l  a s  t h e s e  o t h e r  tw o 
l o g i c a l l y  f o l l o w s .  T h is  i s  d i s t u r b i n g  e n o u g h  t o  a  p e r s o n  
s t i l l  i n  c o l l e g e j  i t  i s  e v e n  m ore d i s t u r b i n g  t o  a n  e x e c u ­
t i v e  who h a s  b e e n  o u t  o f  s c h o o l  f o r  m any y e a r s .
The a n s w e r ,  o f  c o u r s e ,  i s  t h a t  one  d o e s  n o t  h a v e  t o
m a s te r  q u a n t i t a t i v e  m e th o d s  a n d  c o m p u te r  s c i e n c e .  By
d e f i n i t i o n ,  m a n a g in g  i s  " th e  d e s i g n  o r  c r e a t i o n  and  m a in te ­
n a n c e  o f  a n  i n t e r n a l  e n v iro n m e n t  i n  a n  e n t e r p r i s e  w here  
i n d i v i d u a l s ,  w o rk in g  t o g e t h e r  i n  g r o u p s ,  c a n  p e r fo r m  e f f i ­
c i e n t l y  an d  e f f e c t i v e l y  to w a rd  t h e  a t t a i n m e n t  o f  g ro u p  
28g o a l s . "  B e in g  e x p e r t  i n  a l l  a r e a s  i s  n o t  r e q u i r e d .  The
2fiH a ro ld  K o o n tz  an d  C y r i l  O 'D o n n e l, P r i n c i p l e s  o f  
M anagem ent (4-th  e d . t  New York* M cG raw -H ill Book Company, 
1 9 6 8 ) , ” P .  1 .
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m a n a g e r  m u s t ,  h o w e v e r , be  f a m i l i a r  w i th  t h e s e  o t h e r  a r e a s .  
The k e y  f a c t o r  i n  u s i n g  a  c o m p u te r -b a s e d  MIS i s  t h e  
m a n a g e r 's  p o s s e s s i o n  o f  s u f f i c i e n t  u n d e r s t a n d i n g  t o  make a  
w o r th w h i le  c o n t r i b u t i o n  t o  t h e  d e s i g n  o f  t h e  s y s t e m .2^ 
F i r s t ,  h e  s h o u ld  b e  s u f f i c i e n t l y  f a m i l i a r  w i th  EDP t o  fo rm  
some ju d g e m e n t r e l a t i v e  t o  t h e  e n t r y  o f  d a t a  ( u s u a l l y  
r e f e r r e d  t o  a s  c a p t u r i n g  th e  d a t a ) .  The EDP t e c h n i c i a n  
n o r m a l ly  p r e f e r s  t o  c a p t u r e  t h e  d a t a  i n  a n  e r r o r - f r e e  c o n ­
d i t i o n  w h ic h  f o r c e s  t h e  c o s t  o f  c h e c k in g  t h e  d a t a  t o  m a n u a l 
m e a n s . A l t e r n a t i v e l y ,  t h e  d a t a  c a n  b e  c a p t u r e d  a f t e r  a  
minimum c h e c k  u s i n g  program m ed e r r o r - d e t e c t i o n  t e c h n i q u e s .  
T h is  l a t t e r  m ethod  i n c r e a s e s  t h e  r u n - t im e  on  t h e  c o m p u te r .  
The m a n a g e r  i n v o lv e d  s h o u ld  h a v e  s u f f i c i e n t  k n o w led g e  o f  
t h i s  phenom enon t o  i n t e l l i g e n t l y  c h o o se  b e tw e e n  t h e  tw o 
m e th o d s  o n  a  c o s t / b e n e f i t  b a s i s .
As t o  o u t p u t ,  t h e r e  i s  t h e  n e e d  f o r  s y n c h r o n i z a t i o n .  
F r e q u e n t l y ,  t h e  o u t p u t  o f  one  s u b s y s te m  becom es t h e  i n p u t  
f o r  a n o t h e r .  I f  t h e  t im in g  o f  t h e  o u t p u t  i s  n o t  m a tc h e d  t o  
t h e  t i m i n g  o f  t h e  i n p u t ,  t h e  i n p u t  w i l l  n o t  b e  c u r r e n t .  
C h r y s l e r  C o r p o r a t io n  e x p e r i e n c e d  t h i s  p ro b le m  an d  t h e  
c h a o t i c  c o n d i t i o n s  t h a t  accom pany  i t . ^ °  W here c o m p ro m ises  
h a v e  t o  b e  m ade, m a n a g e r c o o p e r a t i o n  w i l l  b e  e a s i e r  t o
2^ W il l ia m  R. K in g  and  D a v id  I .  C le la n d ,  "M an ag e r- 
A n a ly s t  Teamwork i n  M IS ," B u s in e s s  H o r iz o n s . V o l .  1 4 ,
No. 1 ( A p r i l ,  1971)»  p .  5 9 .
^ C l i n t o n  C. W il l ia m s ,  " P r a c t i c a l  P ro b le m s  o f  M. I .  S . 
i n  A B u s in e s s  E n v ir o n m e n t ,"  P r o c e e d in g s  o f  t h e  S econd  
A n n u a l M e e tin g  o f  t h e  A m e ric an  I n s t i t u t e  f o r  D e c i s io n  
S c i e n c e s . N ovem ber 4 - 7 .  1970 ( D a l l a s .  T e x a s ) ,  p p .  8 0 -8 4 . 
(Mime o g r a p h e d • )
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o b t a i n  i f  t h e y  u n d e r s t a n d  t h e  r e l a t i o n s h i p  am ong th e  
v a r i o u s  s u b s y s te m s  i n v o lv e d .  F u r t h e r ,  t h e  m a n a g e r  who u s e s  
t h e  o u t p u t  i s  t h e  l o g i c a l  one  t o  d e te r m in e  i t s  fo rm  and  
c o n t e n t — n o t  t h e  EDP t e c h n i c i a n .
The e s s e n c e  o f  a  MIS i s  i t s  u s e f u l n e s s  a s  a  t o o l .
I t  w i l l  n o t  " ru n "  t h e  b u s i n e s s  i n  a n y  r e a l  s e n s e — n e i t h e r  
w i l l  i t  t a k e  t h e  p l a c e  o f  m a n a g e r i a l  ju d g e m e n t .  I t  m u st 
be u s e r  o r i e n t e d  a n d  c a n  be  t h a t  way o n ly  i f  t a i l o r e d  t o  
th e  n e e d s  o f  t h e  m a n a g e rs  i t  s e r v e s .  M a n a g e rs ' d e f i c i e n c i e s  
h a v e  p r e v e n t e d  t h e i r  p l a y i n g  a n  a c t i v e  r o l e  i n  s y s te m s  
d e s i g n  a n d  made th em  a p p r e h e n s iv e  o f  t h o s e  s y s te m s  d e s ig n e d  
by  o t h e r s .  T hey  s im p ly  h a v e  n o t  y e t  made t h e  n e c e s s a r y  
t r a n s i t i o n  f o r  MIS t o  s e r v e  t o  t h e i r  f u l l  c a p a c i t y .
As a  r e s u l t  o f  t h i s  a t t i t u d e ,  m a n a g e rs  a r e  f a i l i n g  
t o  r e n d e r  t h e i r  m o s t v a l u a b l e  s e r v i c e  t o  t h e i r  r e s p e c t i v e  
c o m p a n ie s . F o r ,
The q u a l i t y  and  r a p i d i t y  o f  a  d e c i s i o n  d e p e n d  upon  
how w e l l  t h e s e  m id d le  m a n a g e rs  c a n  w ork  w i th  t h e  com­
p u t e r s  t o  p r o v id e  n e e d e d  i n f o r m a t i o n .  In  o r d e r  t o  w ork 
w i th  a n  a d v a n c e d  s y s te m  • , . , t h e  i n d i v i d u a l  n e e d s  a  
b ro a d  r e s e r v o i r  o f  g e n e r a l  an d  t e c h n i c a l  k n o w led g e  t o  
be  f l e x i b l e ,  t o  be  c o n c e p tu a l  i n  h i s  u n d e r s t a n d i n g ,  an d  
t o  a p p r e c i a t e  t h e  r o l e  o f  c o m p u te r s  i n  h i s  o r g a n i z a t i o n .  
O th e rw is e  he  w i l l  becom e o b s o l e t e  an d  in c a p a b le  o f  
s e r v i n g  h i s  o r g a n i z a t i o n . 32
Summary
The d e v e lo p m e n t o f  s o p h i s t i c a t e d  MIS i s  d e p e n d e n t  on
^ 1 R o ss , M anagem ent by I n f o r m a t io n  S y s te m , p .  3 0 9 .
■̂2E , H. B u rack  a n d  G. G. P a t i ,  "T e c h n o lo g y  an d  M ana-
fe r i a l  O b s o le s e h c e ," MSU B u s in e s s  T o p ic s . V o l . 1 8 , No. 2 S p r in g ,  1 9 7 0 ) ,  p .  5 2 .
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t h e  a b i l i t y  t o  a p p ly  b o th  r o u t i n e  and  c o m p le x  a lo g r i t h m s  
t o  l a r g e  q u a n t i t i e s  o f  d a t a .  C o n s e q u e n t ly ,  t h e i r  a d v e n t  
h ad  t o  a w a i t  t h e  d e v e lo p m e n t o f  e l e c t r o n i c  c o m p u te r s .
T h ese  m a c h in e s ,  o r i g i n a l l y  d e s ig n e d  a s  s c i e n t i f i c  i n s t r u ­
m e n ts ,  w e re  m o d if ie d  d u r in g  t h e  1 9 5 0 ’ s  t o  s u i t  th em  b e t t e r  
f o r  b u s i n e s s  a p p l i c a t i o n s .  T hey w ere  f i r s t  u s e d  on  r o u t i n e ,  
h i g h l y  r e p e t i t i o u s  t a s k s  and  w ere  j u s t i f i e d  on  t h e  g ro u n d s  
o f  a c c u r a c y ,  s p e e d ,  and  lo w e re d  c l e r i c a l  c o s t s .
Prom  t h i s  b e g in n i n g ,  d e c i s i o n  r u l e s  w e re  d e v e lo p e d  
an d  p rogram m ed f o r  some o f  t h e  lo w e r  l e v e l  d e c i s i o n s .
T h e re  h a s  b e e n  a  s t e a d y  m a rc h , e v e r  s i n c e ,  to w a rd s  p r o ­
g ram m ing  h ig h e fr  a n d  h i g h e r  d e c i s i o n  l e v e l s .  I n  a d d i t i o n ,  
s i g n i f i c a n t  e m p h a s is  h a s  b e e n  p l a c e d  on  m an /m ac h in e  i n t e r ­
a c t i o n  f o r  t h e  m ore c o m p lex  s i t u a t i o n s .  OR t o o l s  h av e  b e e n  
in t r o d u c e d  t o  i n c r e a s e  e f f i c i e n c y  and  r e l i e v e  m a n a g e rs  o f  
t h e i r  d e c i s io n - m a k in g  r e s p o n s i b i l i t i e s ,  w h ere  a p p r o p r i a t e ,  
t h e r e b y  f r e e i n g  t h e i r  t im e  f o r  m ore im p o r t a n t  t a s k s .
F u tu r e  d e v e lo p m e n ts  i n  MIS w i l l  b e  c e n t e r e d  a ro u n d  
m ore e x t e n s i v e  u s e  o f  b u s i n e s s  m o d e ls  an d  t h e  p ro g ram m in g  
o f  m ore s o p h i s t i c a t e d  d e c i s i o n s .  The e x p e c te d  c o m p le x i ty  
an d  s i z e  o f  b u s i n e s s  o r g a n i z a t i o n s  w i l l  r e q u i r e  t h e s e  
t e c h n i q u e s .  The s y s te m s  a p p ro a c h  seem s t o  b e  a n  i n e s ­
c a p a b le  i n g r e d i e n t .
The a d v e n t  o f  c o m p u te r iz e d  MIS h a s  made m ore in f o r m a ­
t i o n  a v a i l a b l e  f o r  d e c i s io n - m a k in g  p u r p o s e s  t h a n  h a s  e v e r  
b e e n  t h e  c a s e  i n  t h e  p a s t .  T h ro u g h  c o m p u te r - p r o c e s s in g  
OR t o o l s  h a v e  becom e p r a c t i c a l  p r o b le m - s o lv in g  t e c h n i q u e s .
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The s y s te m s  a p p ro a c h  and  c e n t r a l i z e d  m anagem ent f o r  l a r g e  
f i r m s  c a n  be a t t a i n e d  o n ly  th r o u g h  a  s o p h i s t i c a t e d  
c o m p u te r -b a s e d  MIS.
In  s p i t e  o f  t h e  a d v a n ta g e s  o f f e r e d  by  t h e s e  d e v e lo p ­
m e n ts .  many f i r m s  hav e  e x p e r ie n c e d  s i g n i f i c a n t  p ro b le m s  in  
im p le m e n tin g  t h e  new s y s te m s .  M anagers h av e  b e e n  h e s i t a n t  
t o  a c c e p t  c h a n g e s  t h a t  a p p e a r  t o  t h r e a t e n  t h e i r  s e c u r i t y  
and u s e f u l n e s s  t o  t h e  f i r m s .  As a  r e s u l t ,  t h e s e  s y s te m s  
h a v e  n o t  d e v e lo p e d  a s  r a p i d l y  a s  i s  d e s i r a b l e .
The m a n a g e r 's  h e s i t a n c y  t o  a c c e p t  t h e  new  MIS r e s t s  
o n  a  tw o - f o ld  b a s e .  F i r s t ,  i s  t h e  l a c k  o f  a n  a d e q u a te  
m a th e m a t i c a l  b a c k g ro u n d . S e c o n d , i s  t h e  l a c k  o f  EDP 
t r a i n i n g .  T h is  s tu d y  i s  a n  e f f o r t  t o  d e s ig n  a  MIS c u r r i c u ­
lum  t h a t  w i l l  im p ro v e  t h e  EDP a s p e c t s  o f  t h e  p o t e n t i a l  
m a n a g e r 's  e d u c a t i o n .
CHAPTER II
ALTERNATIVE SOURCES OP MANAGEMENT 
INFORMATION SYSTEM EDUCATION
T h is  s t u d y  i s  c o n c e rn e d  w i th  t h e  MIS e d u c a t i o n  o f  
a c c o u n ta n t s  a n d  o t h e r  b u s i n e s s  m a n a g e r s .  T h ese  p r o f e s ­
s i o n a l s  s h o u ld  r e c e i v e  t h e  b e s t  p o s s i b l e  e d u c a t i o n  c o n ­
s i s t e n t  w i th  t h e i r  e x p e c te d  b u s i n e s s  r o l e s .  T hey a r e  
g ro u p e d  t o g e t h e r  b e c a u s e  t h e  s i m i l a r i t y  o f  t h e i r  n e e d s  f a r  
o u tw e ig h s  a n y  d i f f e r e n c e s .
To d e te r m in e  w h ic h  o f  t h e  s e v e r a l  a l t e r n a t i v e  e d u c a ­
t i o n a l  s o u r c e s  w i l l  s e r v e  b e s t  t h e  n e e d s  o f  t h e s e  tw o 
g r o u p s ,  t h e i r  n e e d s  and  t h e  c h a r a c t e r i s t i c s  o f  t h o s e  s o u r c e s  
w i l l  b e  c o m p a re d . P r e s c r i b i n g  t e c h n i c a l  e d u c a t i o n  f o r  a  
g e n e r a l i s t  o r  g e n e r a l  e d u c a t i o n  f o r  a  t e c h n i c a n  w o u ld  e a c h  
b e  e r r o r s .  T h is  i s  n o t  t o  s a y  t h a t  t h e  n e e d s  o f  t h e  tw o 
g r o u p s  h a v e  a  c l e a r l y  e s t a b l i s h e d  d i v i d i n g  l i n e ,  f o r  i n d e e d ,  
t h e y  a r e  s e p a r a t e d  b y  d e g re e  o n l y .  T h e re  i s ,  h o w e v e r , a  
s u f f i c i e n t  d ic h o to m y  t o  j u s t i f y  a  c a r e f u l  i n v e s t i g a t i o n  o f  
n e e d s  an d  p r o g ra m s .
R e le v a n t  C h a r a c t e r i s t i c s  o f  
M anagem en t' an d  A c c o u n t in g
M an ag ers
T h ro u g h o u t t h i s  s t u d y ,  '•m an ag er"  i s  u s e d  t o  r e f e r  t o
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t h o s e  m a n a g e rs  i n  t h e  a r e a  o f  g e n e r a l  m an ag em en t, m a r k e t in g ,  
and  f i n a n c e .  T h is  c o n v e n ie n c e  i s  a d o p te d  b e c a u s e  i t  h a s  
m e a n in g  i n  t h e  c o n t e x t  o f  t h e  c o l l e g e  m a jo r s  p u r s u e d  by  
p r a c t i c i n g  m a n a g e rs  a s  w e l l  a s  b u s i n e s s  s t u d e n t s  s t i l l  i n  
c o l l e g e .
The s t r o n g e s t  MIS c h a r a c t e r i s t i c  o f  t h i s  g ro u p  i s  
t h e i r  u s e r  o r i e n t a t i o n .  B e in g  m a n a g e rs , t h e i r  f o r e m o s t  
r e s p o n s i b i l i t y  i s  t h a t  o f  d e c i s io n - m a k in g .  T h e i r  i n t e r e s t  
i n  t h e  i n f o r m a t i o n  s y s te m  r e v o l v e s  a ro u n d  t h e  o u t p u t  o f  
r e l e v a n t  i n f o r m a t i o n  w i th  l i t t l e  c o n c e rn  f o r  t h e  a c t u a l  
p r o c e s s i n g . 1
M an ag ers  do  n o t  n e e d  t e c h n i c a l  k n o w led g e  o f  EDP 
e q u ip m e n t  ( h a rd w a re )  s i n c e  t h e y  h a v e  no  c o n n e c t io n  w i th  
i t s  d a i l y  o p e r a t i o n .  To a t t e m p t  t o  e q u ip  th em  w i th  t e c h n i ­
c a l  e x p e r t i s e  w ou ld  be  a  r a i s a l l o c a t i o n  o f  r e s o u r c e s .  T hey 
s h o u l d ,  h o w e v e r , h a v e  s u f f i c i e n t  k n o w led g e  t o  a p p r e c i a t e  
t h e  d i f f e r e n c e s  b e tw e e n  s u c h  t h i n g s  a s  d i s k  s t o r a g e  v e r s u s  
t a p e  s t o r a g e ,  b a t c h  p r o c e s s i n g  v e r s u s  r e a l - t i m e  p r o c e s s i n g ,  
an d  o t h e r  s u c h  t e c h n iq u e s  t h a t  a r e  s i g n i f i c a n t  w hen r e l a t ­
i n g  c o s t s  t o  b e n e f i t s .
As t o  s o f tw a r e  a  s i m i l a r  s i t u a t i o n  p r e v a i l s  i n  t h a t  
t h e  m a n a g e r  s h o u ld  be  c o n v e r s a n t  e n o u g h  t o  r e c o g n iz e  t h e  
a d v a n ta g e s  an d  d i s a d v a n t a g e s  o f  s u c h  t h i n g s  a s  " c a n n e d
■''One im p o r t a n t  c h a r a c t e r i s t i c  o f  c o m p u te r -b a s e d  MIS 
i s  t h e i r  a b i l i t y  t o  g e n e r a t e  t i m e l y  o u t p u t .  T im e l in e s s  i s  
n o t  m e n tio n e d  s e p a r a t e l y  b e c a u s e  i t  i s  a n  i m p l i c i t  c h a r a c ­
t e r i s t i c  o f  r e l e v a n c e .  A m e ric an  A c c o u n tin g  A s s o c i a t i o n ,
A S ta te m e n t  o f  B a s ic  A c c o u n t in g  T h e o ry  (E v a n s to n , I l l i n o i s *  
A m e ric a n  A c c o u n t in g  A s s o c i a t i o n ,  1 9 6 6 ) ,  p .  9 .
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p r o g r a m s ,"  i n t e r n a l  v e r s u s  e x t e r n a l  e r r o r  c h e c k s ,  and  p r o -
2
g ram  d o c u m e n ta t io n .  T h ese  f a c t o r s ,  a s  w e l l  a s  many o t h e r s ,  
p l a y  im p o r t a n t  r o l e s  i n  th e  o p e r a t i o n  o f  t h e  s y s te m  a s  t o  
c o s t ,  e f f i c i e n c y ,  and f u t u r e  c h a n g e s .
D u r in g  a  l o c a l  i n t e r v i e w  t h e  i n t e r v i e w e e  p o i n t e d  o u t  
t h a t  i t  had  b e e n  v e r y  d i f f i c u l t  t o  s e l l  h i s  c o m p a n y 's  man­
a g e r s  on  t h e  b e n e f i t s  t o  be g a in e d  fro m  p r o p e r  p ro g ra m  
d o c u m e n ta t io n .  He r e f e r r e d  t o  a  p a r t i c u l a r  p ro g ra m  t h a t  
t h e  com pany had b e en  u s i n g  f o r  s e v e r a l  y e a r s  t h a t  o f f e r e d  
p r o c e s s i n g  o p t io n s  o f  w h ic h  t h e  u s e r s  a s  w e l l  a s  t h e  d a t a -  
p r o c e s s i n g  s t a f f  w ere  u n a w a re .
The p ro g ra m  had b e en  w r i t t e n  by  a  p ro g ra m m e r who was 
no  l o n g e r  w i th  t h e  com pany . At t h e  t im e  o f  w r i t i n g ,  t h e  
m a n a g e rs ,  w hose b u d g e ts  had t o  a b s o r b  t h e  p ro g ra m m in g  c o s t ,  
w e re  u n w i l l i n g  t o  a u t h o r i z e  t h e  a d d i t i o n a l  d o c u m e n ta t io n  
e x p e n s e .  As a  r e s u l t ,  t h e  f u l l  b e n e f i t  o f  t h e  s y s te m  was
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Canned p ro g ra m s  a r e  t h o s e  s u p p l i e d  by  t h e  c o m p u te r  
m a n u f a c tu r e r  o r  some s o f tw a r e  o r g a n i z a t i o n *  t h a t  i s ,  t h e y  
do  n o t  h a v e  t o  be w r i t t e n  by  th e  com pany u s i n g  th e m .
I n t e r n a l  v e r s u s  e x t e r n a l  e r r o r  c h e c k s  r e f e r s  t o  t h e  tw o 
a l t e r n a t i v e s  o f  c h e c k in g  in p u t  o r  o u t p u t  ( u s u a l l y  i n p u t )  
m a n u a lly  o r  by  p ro g ram m in g  t h e  c h e c k - r o u t i n e  i n t o  t h e  
m a c h in e . T h is  c a n  be a  s i g n i f i c a n t  f a c t o r  i n  i n p u t  p r e p ­
a r a t i o n .  P ro g ram  d o c u m e n ta t io n  i s  t h e  d e t a i l e d  d e s c r i p t i o n  
o f  a  p ro g ra m  s e t t i n g  o u t  i n p u t s ,  o u t p u t s ,  p r o c e s s i n g  
o p t i o n s ,  a c c e p ta n c e  d a t e ,  c h a n g e  d a t e s ,  and o t h e r  p e r t i n e n t  
f a c t s .
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^ I n t e r v i e w  w i th  C h a r le s  A. T h o rn to n ,  M anager o f  
B u s in e s s  S y s te m s , E th y l  C o r p o r a t io n ,  B a to n  R ouge, L o u i s i a n a ,  
Ju n e  1 6 , 1 9 7 2 . D a v is  b e a r s  o u t  t h a t  t h i s  p ro b le m  i s  n o t  
u n iq u e  t o  c o m p a n ie s  s u c h  a s  t h e  one  j u s t  c i t e d ,  G ordon  B. 
D a v is ,  A u d i t in g  & EDP (New Y ork i A m e ric an  I n s t i t u t e  o f  
C e r t i f i e d  P u b l i c  A c c o u n ta n ts ,  I n c . ,  1 9 6 8 ) ,  p .  2 3 .
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n o t  u t i l i z e d  p r e v e n t i n g  l a t e r  m a n a g e rs  fro m  r e c e i v i n g  
n e e d e d  i n f o r m a t i o n .  A ls o ,  s u b s e q u e n t  p ro g ra m  a l t e r a t i o n s  
w e re  u n d u ly  c o s t l y .
T h is  i s  b u t  one ex am p le  o f  how m a n a g e r s ' g e n e r a l  
k n o w led g e  o f  MIS a n d  r e l a t e d  EDP t o p i c s  c a n  b e  v e r y  b e n e ­
f i c i a l  t o  t h e i r  c o m p a n ie s .  L e t  u s  n o te  a g a i n  t h a t  t h i s  
d o e s  n o t  i n v o lv e  a  s o p h i s t i c a t e d  l e v e l  o f  t e c h n i c a l  e :x p e r-  
t i s e .  The s o l u t i o n  o f  t e c h n i c a l  p ro b le m s  s h o u ld  r e m a in  i n  
t h e  d o m ain  o f  t h e  t e c h n i c i a n ,  b u t  t h e  m a n a g e r  m u st h a v e  
s u f f i c i e n t  u n d e r s t a n d i n g  o f  t h e  s y s te m , a s  a  w h o le , t o  b e  
a b l e  t o  w ork  w i th  th e m .
A c c o u n ta n ts
E a r l i e r ,  t h e  te rm  "m a n a g e r"  w as d e f i n e d  t o  i n c l u d e  
m o st o f  t h e  m a jo r s  p u r s u e d  i n  t h e  c o l l e g e  o f  b u s i n e s s  
e x c e p t  a c c o u n t i n g .  A c c o u n tin g  i s  now d e f i n e d  t o  i n c l u d e  
th o s e  p e o p le  who h a v e  e i t h e r  m a jo re d  i n  a c c o u n t i n g  i n  c o l ­
l e g e  o r  th r o u g h  p r a c t i c a l  e x p e r i e n c e  h a v e  w o rk ed  t h e i r  way 
i n t o  jo b s  t h a t  a r e  n o r m a l ly  h e ld  b y  a c c o u n t a n t s .  The m ain  
p o i n t  t o  b e  n o te d  i s  t h a t  m a n a g e rs  a r e  n o r m a l ly  u s e r s  o f  
i n f o r m a t i o n  w h e re a s  a c c o u n ta n t s  a r e  s u p p l i e r s .
A lth o u g h  t h e s e  tw o g r o u p s  d i f f e r  i n  t h e i r  r e l a t i o n ­
s h i p s  t o  a  MIS, t h e  d i f f e r e n c e  i s  n o t  o f  k in d  b u t  o f  d e g r e e .  
M anagers d e s i r e  t o  r e c e i v e  r e l e v a n t  i n f o r m a t i o n  an d  t h e  
a c c o u n ta n t s  g o a l  i s  t o  s u p p ly  i t .  B u t w h i le  s u p p l y i n g  t h i s  
i n f o r m a t i o n ,  t h e  a c c o u n ta n t  m u st a l s o  c o n s i d e r  tw o o t h e r  
v e r y  im p o r t a n t  a s p e c t s  o f  a n y  b u s i n e s s - i n f o r m a t i o n  s y s te m — 
i n t e r n a l  c o n t r o l  an d  e s t a b l i s h i n g  a n  a u d i t  t r a i l .
I n t e r n a l  c o n t r o l  c o m p r is e s  t h e  p l a n  o f  o r g a n i z a t i o n  
a n d  a l l  o f  t h e  c o o r d i n a t e  m e th o d s  an d  m e a s u re s  a d o p te d  
w i t h i n  a  b u s i n e s s  t o  s a f e g u a r d  i t s  a s s e t s ,  c h e c k  t h e  
a c c u r a c y  an d  r e l i a b i l i t y  o f  i t s  a c c o u n t i n g  d a t a ,  p r o ­
m ote  o p e r a t i o n a l  e f f i c i e n c y ,  and  e n c o u ra g e  a d h e r e n c e  t o  
p r e s c r i b e d  m a n a g e r i a l  p o l i c i e s .* *
To m ee t t h e  r e q u i r e m e n t s  o f  t h i s  d e f i n i t i o n ,  t h e  a c c o u n ta n t  
m u s t becom e m ore c l o s e l y  a s s o c i a t e d  w i th  t h e  a c t u a l  p r o ­
c e s s i n g  o f  d a t a  t h a n  t h e  m a n a g e r .
M a in ta in in g  a n  a u d i t  t r a i l  i s  r e q u i r e d  b y  s e v e r a l  
p a r t i e s :  t h e  F e d e r a l  G overnm en t f o r  t a x  a n d / o r  r e g u l a t o r y
p u r p o s e s ,  in d e p e n d e n t  C PA 's f o r  t h e  a n n u a l  a u d i t ,  an d  
i n t e r n a l  a u d i t o r s  f o r  m anagem ent a u d i t s . ^  As i n  t h e  c a s e  
o f  i n t e r n a l  c o n t r o l ,  t h e  a c c o u n ta n t  i s  a g a i n  d r i v e n  c l o s e r  
t o  t h e  a c t u a l  p r o c e s s i n g  t h a n  t h e  m a n a g e r .
By t h e  v e r y  n a t u r e  o f  t h e  a c c o u n t a n t ’ s  w o rk , h e  i s  
f o r c e d  i n t o  a  c l o s e r  r e l a t i o n s h i p  w i th  t h e  d a y - t o - d a y  o p e r ­
a t i o n  o f  t h e  i n f o r m a t i o n  s y s te m . I f  h e  i s  t o  f u l f i l l  h i s  
r e s p o n s i b i l i t i e s  f o r  i n t e r n a l  c o n t r o l  an d  a u d i t i n g ,  h e  m u st 
h a v e  a  m ore d e t a i l e d  u n d e r s t a n d i n g  o f  t h e  s y s t e m 's  h a rd w a re  
a n d  i t s  u s e .  He m u st b e  a w are  o f  t h e  v a r i o u s  w ays o f  g a i n -  
i n g  e n t r y  i n t o  t h e  s y s te m  an d  e s t a b l i s h  t h e  n e c e s s a r y  s a f e *  
g u a rd s  t o  p r e v e n t  u n a u th o r i z e d  e n t r y .
The a c c o u n ta n t  m u st a l s o  k e e p  u p  w i th  h a rd w a re  c a p a ­
b i l i t y  i n  o r d e r  t o  make in fo rm e d  ju d g e m e n ts  w hen h e l p i n g  
c h o o s e  o r  d e s i g n  a  s y s te m . The a n s w e r  t o  im p ro v in g  MIS
h,
A m e ric an  I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  A c c o u n ta n ts ,  
S ta te m e n t s  o n  A u d i t in g  P r o c e d u r e  No. 33 (New Y o rk : A m e ri-
c a n  I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  A c c o u n ta n ts ,  1 9 6 3 ) ,  p .  2 7 .
^H ow ard F . S t e t t l e r ,  A u d i t in g  P r i n c i p l e s  (E ng lew ood  
C l i f f s ,  N. J . :  P r e n t i c e - H a l l . , 1 9 o l ) .  p .  2 0 .
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( o r  som e se g m e n t t h e r e o f )  i s  n o t  a lw a y s  t h e  i n s t a l l a t i o n  
o f  a  c o m p u te r^ — t h e  a c c o u n ta n t  s h o u ld  b e  k n o w le d g e a b le  
e n o u g h  t o  r e c o g n i z e  t h e s e  i n s t a n c e s .  F u r th e r m o r e ,  t h e  
o p t im a l  s y s te m  f o r  a  g iv e n  a p p l i c a t i o n  i s  n o t  n e c e s s a r i l y  
t h e  m o s t s o p h i s t i c a t e d  o n e , an d  t h e  a c c o u n t a n t  s h o u ld  
r e c o g n i z e  t h i s  c o n d i t i o n .
A lth o u g h  t h e  a c c o u n ta n t  i s  n o t  r e q u i r e d  t o  b e  a  s o f t ­
w a re  s p e c i a l i s t ,  h e  s h o u ld  h a v e  som e c o n c e p t  o f  p ro g ra m ­
m in g  an d  s y s te m  c o n t r o l s .  He s h o u ld  b e  f a m i l i a r  w i t h  t h e  
c a p a b i l i t i e s  o f  c o n t r o l - p r o g r a m s  t o  e s t a b l i s h  p r i o r i t i e s  
f o r  p r o c e s s i n g  a n d  re m o te  t e r m i n a l  e n t r y .  I n f o r m a t io n  
r e t r i e v a l  i s  s o  v i t a l l y  r e l a t e d  t o  t h e  u s e f u l n e s s  o f  t h e  
s y s te m  t h a t  h e  m u s t b e  a w a re  o f  w h a t t h e  s y s te m  r e t a i n s  
i n d e f i n i t e l y  a s  co m p ared  t o  w h a t i s  l o s t  d u r i n g  a n  u p d a t i n g  
r u n .  H is  a u d i t  t r a i l  i s  d e p e n d e n t  o n  g e n e r a t i n g  t r a n s a c t i o n  
r e g i s t e r s  a n d  r e p o r t s  i n  s u c h  a  m a n n e r t h a t  d a t a - f l o w s  c a n  
b e  t r a c e d  w i th  a  m inim um  o f  t r o u b l e .  The a c c o u n t a n t  i s  i n  
a  k e y  p o s i t i o n  t o  e n c o u ra g e  e f f e c t i v e  p ro g ra m  d o c u m e n ta t io n .  
He i s  a l s o  p e c u l i a r l y  w e l l  s u i t e d  t o  s e e  t h a t  r e a s o n a b l e n e s s  
c h e c k s ^  a r e  i n c l u d e d  i n  p ro g ra m s  u s e d  t o  p r o c e s s  f i n a n c i a l  
d a t a .  H is  c l o s e  a s s o c i a t i o n  w i t h  t h e  a c c o u n t s  in v o lv e d  
m akes h im  m ore f a m i l i a r  w i th  t h e  no rm s t h a n  a n y  o t h e r  m em ber
^ J o h n  D e a rd e n , "C an M anagem ent I n f o r m a t io n  b e  
A u to m a te d ? "  H a rv a rd  B u s in e s s  R e v ie w . V o l .  4 2 , No, 2 (M arch - 
A p r i l ,  1 9 6 4 ) ,  p .  1 3 5 .
7
r An e x a m p le  o f  a  r e a s o n a b l e n e s s  c h e c k  w o u ld  b e  t h e  
c o m p a r is o n  (b y  t h e  c o m p u te r )  o f  e a c h  p a y r o l l  c h e c k  g e n e r a t e d  
t o  a  maximum am o u n t t h a t  w o rk e r s  i n  t h a t  d e p a r tm e n t  w o u ld  
b e  u n l i k e l y  t o  e x c e e d .  Any c h e c k  e x c e e d in g  t h i s  am oun t 
w o u ld  b e  " f l a g g e d "  f o r  hum an i n s p e c t i o n .
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o f  t h e  f i r m .
T h re e  A l t e r n a t i v e  S o u rc e s  o f  M anagem ent 
I n f o r m a t io n  S y s te m s  E d u c a t io n
T h e re  a r e  t h r e e  b a s i c  s o u r c e s  o f  MIS e d u c a t i o n !
1 .  C o m p u te r m a n u f a c t u r e r s '  s c h o o l s
2 .  P r i v a t e - f o r - p r o f i t  EDP s c h o o l s
3 .  C o l le g e s  an d  u n i v e r s i t i e s .
E ach  o f  t h e s e  s o u r c e s  w i l l  be  e v a l u a t e d  b y  e x a m in in g  i t s  
a d v a n ta g e s  an d  d i s a d v a n t a g e s  i n  r e l a t i o n  t o  t h e  jo b  c h a r ­
a c t e r i s t i c s  o f  a c c o u n t a n t s  an d  m a n a g e r s .
M a n u f a c t u r e r s ' C o m p u te r S c h o o ls
A d v a n ta g e s
The q u a l i t y  o f  m a n u f a c t u r e r s '  EDP s c h o o l s  i s  e x c e l ­
l e n t .  The p e r s o n n e l  o f  t h e s e  s c h o o l s  h a v e  i n f o r m a t i o n  on 
t h e i r  b r a n d  o f  m a c h in e  t h a t  i s  n o t  r e a d i l y  a v a i l a b l e  t o  
o t h e r s .  T hey h a v e  a c c e s s  t o  e q u ip m e n t  a n d  o p e r a t i n g  p r o ­
c e d u r e s  t h a t  may n o t  y e t  b e  on  t h e  m a r k e t .  As a  r e s u l t ,  
t h e  u s e f u l  l i f e  o f  t h e i r  t r a i n i n g  may e x te n d  some t im e  i n t o  
t h e  f u t u r e .  F in d in g  a  h i g h e r  l e v e l  o f  t e c h n i c a l  c o m p e te n c e  
t h a n  t h a t  o f f e r e d  b y  m a n u f a c t u r e r s ' s c h o o l s  w ou ld  be  
u n l i k e l y .  H ow ever, one  m u s t c o n s i d e r  w h e th e r  o r  n o t  t e c h n i ­
c a l  c o m p e te n c e  i s  t h e  o n ly  q u e s t i o n  i n v o lv e d .
D is a d v a n ta g e s
Q u e s t io n s  s u c h  a s  w hen t h e  t r a i n i n g  s h o u ld  b e  r e c e i v e d ,  
how g e o g r a p h i c a l l y  w id e s p r e a d  i t s  o f f e r i n g  s h o u ld  b e ,  and  
how t e c h n i c a l l y  b r o a d  i t  s h o u ld  be m u st a l s o  be  a n s w e r e d .
When t h e s e  c h a r a c t e r i s t i c s  a r e  c o n s i d e r e d ,  m a n u f a c t u r e r s '  
s c h o o l s  a r e  n o t  s o  im p e c c a b le .
I f  o n e  t a k e s  t h e  p o s i t i o n  t h a t  e m p lo y e e s  s h o u ld  h a v e  
some EDP t r a i n i n g  p r i o r  t o  b e c o m in g  p a r t  o f  t h e  f i r m ,  t h e  
m a n u f a c t u r e r s '  s c h o o l s  a r e  v i r t u a l l y  r u l e d  o u t  f o r  m o st 
p e o p l e .  The t y p i c a l  b u s i n e s s  c o l l e g e  g r a d u a te  h a s  h ad  
l i t t l e  o r  no  a c c e s s  t o  s u c h  s c h o o l s ,  y e t  i n d i c a t i o n s  a r e  
t h a t  t h e  s t u d y  o f  c o m p u te rs  an d  i n f o r m a t i o n  s y s te m s  s h o u ld
O
b e  a  p a r t  o f  h i s  b a s i c  p r e p a r a t i o n .
As t o  t h e  g e o g r a p h i c a l  a v a i l a b i l i t y ,  t h e  sam e p r o b ­
lem  a r i s e s  a g a i n .  S in c e  m a n u f a c t u r e r s '  s c h o o l s  a r e  t y p i ­
c a l l y  c o n d u c te d  i n  m a jo r  p o p u l a t i o n  c e n t e r s ,  t h e y  a r e  
u n a v a i l a b l e  t o  t h o s e  l i v i n g  i n  l e s s  d e n s e l y  p o p u l a t e d  
a r e a s •
The l a s t  p o i n t — t e c h n i c a l  b r o a d n e s s — h o w e v e r , i s  t h e  
m o s t im p o r t a n t  i n  t h a t  f u t u r e  m a n a g e rs  a r e  g o in g  t o  h a v e  t o  
t a k e  a  b r o a d e r  v ie w  o f  t h e i r  f i r m ’ s  r o l e  i n  s o c i e t y .
B e c a u se  o f  t h e  t y p i c a l l y  t e c h n i c a l  o r i e n t a t i o n  o f  m anu­
f a c t u r e r s '  s c h o o l s ,  t h e r e  i s  some q u e s t i o n  a s  t o  w h e th e r  
t h e y  w o u ld  a p p r o p r i a t e l y  r e l a t e  d a t a  p r o c e s s i n g  t o  t h e  o t h e r  
a s p e c t s  o f  t h e  b u s i n e s s .
q
F o r  e x a m p le , t h e  IBM E d u c a t i o n a l  P la n n in g  G u id e 7
Q
ACM C u r r ic u lu m  C om m ittee  on  C o m p u te r E d u c a t io n  f o r  
M anagem en t, " E d u c a t io n  R e la te d  t o  t h e  Use o f  C o m p u te rs  i n  
O r g a n i z a t i o n s , "  C o m m u n ic a tio n s  o f  t h e  ACM. V o l .  1 ^ ,  No. 9 
(S e p te m b e r , 19 7 1 )»  p .  57**.
o
^ I n t e r n a t i o n a l  B u s in e s s  M a ch in e s  C o r p . ,  E d u c a t io n  
P l a n n in g  G u ide  (New Y o rk i I n t e r n a t i o n a l  B u s in e s s  M a ch in e s  
C o r p . ,  1 9 7 2 ) ,  S e c t i o n  I I I ,  p p .  1 - 2 1 .
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l i s t s  30 c o u r s e s  a v a i l a b l e  t h r o u g h  i t s  New O r l e a n s ,  L o u i s i ­
a n a  E d u c a t io n  C e n te r .  F i f t e e n  o f  t h e s e  c o u r s e s  h a d  t h e  
w ord  “p ro g ram m er"  o r  "p ro g ra m m in g "  a s  p a r t  o f  t h e  t i t l e ,  
an d  i n  a d d i t i o n ,  t h r e e  o t h e r s  w ere  a l s o  p ro g ra m m in g  c o u r s e s .  
A n o th e r  w as f o r  s y s te m s  o p e r a t i o n s .  T h re e  m ore w ere  
e n t i t l e d  “s y s te m s  a n a l y s t "  b u t  w e re  h a r d w a r e / s o f tw a r e  
o r i e n t e d .  One was a n  i n t r o d u c t o r y  c o u r s e  t o  s e r v e  a s  a  
f o u n d a t i o n  f o r  t h e  o t h e r s .  O f t h e  f i n a l  s e v e n ,  s i x  w e re  
e q u ip m e n t  o r i e n t e d  l e a v i n g  o n ly  o n e  d e v o te d  t o  m a n a g e r i a l  
s k i l l s .
O th e r  e v id e n c e  o f  t h e  t e c h n i c a l  h a r d w a r e / s o f tw a r e  
a p p ro a c h  i s  fo u n d  i n  t h e  e x p e r i e n c e  o f  t h e  O hio  N a t io n a l  
L i f e  I n s u r a n c e  Com pany. T h is  f i r m  s e n t  tw o  o f  i t s  e m p lo y e e s  
t o  IB M 's F u n d a m e n ta ls  o f  S y s te m s  E n g in e e r i n g  c o u r s e  a t  a  
c o s t  o f  $5*800  p e r  man an d  s i x  m o n th s  l o s t  p r o d u c t i o n  f o r  
e a c h .  The men a p p a r e n t l y  d i d  n o t  r e c e i v e  t h e  ty p e  t r a i n i n g  
t h a t  t h e  com pany h a d  e n v i s i o n e d .  "The c o u r s e  c o n ta in e d  
m ore m a t e r i a l  d i r e c t e d  a t  t h e  S/ 3 6 0  a n d  i t s  o p e r a t i o n  t h a n  
we o r i g i n a l l y  e x p e c t e d .  We w e re  e x p e c t i n g  m ore e m p h a s is  on  
b u s i n e s s  s y s te m s  d e s i g n  an d  a n a l y s i s . " 10
A lth o u g h  t h e  t y p e  t r a i n i n g  o f f e r e d  b y  c o m p u te r  m anu­
f a c t u r e r s '  s c h o o l s  i s  e x c e l l e n t  f o r  d a t a  p r o c e s s i n g  t e c h ­
n i c i a n s ,  i t  d o e s  n o t  seem  t o  o f f e r  much h e l p  f o r  t h e  
m a n a g e r /u s e r .  To e x p e c t  m a n a g e rs  t o  becom e e x p e r t  EDP 
t e c h n i c i a n s  i s  u n r e a l i s t i c .  To e x p e c t  m ore t e c h n i c a l
1 o J .  W. B e n so n , " T r a i n i n g  an d  R e t a i n i n g  EDP P e r s o n n e l , "  
B e s t ' s  R ev iew  ( L i f e / H e a l t h  I n s u r a n c e  E d i t i o n ) . V o l .  7 1 ,
No. 9 ( J a n u a r y ,  19 7 1 )*  P* 6 2 .
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t r a i n i n g  f o r  EDP p e r s o n n e l  t o  im p ro v e  t h e i r  u n d e r s t a n d i n g  
o f  m an a g em en t’ s  p ro b le m s  i s  e q u a l l y  u n r e a l i s t i c .  A c t u a l l y ,  
i n c r e a s e d  s p e c i a l i z a t i o n  f o r  d a t a  p r o c e s s i n g  p e r s o n n e l  
t e n d s  t o
• . . a d v e r s e l y  a f f e c t  s u c c e s s  i n  c o m m u n ic a tin g  
i d e a s ,  i n s t r u c t i o n s ,  a n d  d i r e c t i o n s .  S u r p r i s i n g l y ,  t h e  
EDP p e r s o n n e l  i n  l a r g e r  o r g a n i z a t i o n s  o f t e n  f i n d  m ore 
d i f f i c u l t y  i n  b u i l d i n g  a n  u n d e r s t a n d i n g  w i t h i n  t h e  
c o r p o r a t i o n  o f  w h a t t h e  i n f o r m a t i o n  p r o c e s s i n g  a c t i v i t y  
i s  c a p a b le  o f  d o i n g . H
In  t h i s  w r i t e r ’ s  o p i n i o n ,  m a n u f a c t u r e r s ’ s c h o o l s  a r e  
t a i l o r e d  t o  p r o v i d i n g  t e c h n i c a l  c o m p e te n c e  t o  e x i s t i n g  
e m p lo y e e s  i n  t h e  n a r r o w  r e a lm  o f  h a rd w a re  an d  s o f t w a r e .
T hey do  l i t t l e  t o  o v e rc o m e  t h e  c o m m u n ic a tio n s  p ro b le m  
b e tw e e n  d a t a  p r o c e s s i n g  t e c h n i c i a n s  a n d  t h o s e  t h e y  s e r v e .  
C o n s e q u e n t ly ,  t h e y  do  n o t  c o n s t i t u t e  a n  a p p r o p r i a t e  s o u r c e  
o f  MIS e d u c a t i o n  f o r  a c c o u n t a n t s  a n d  m a n a g e rs .
P r i v a t e - F o r - P r o f i t  EDP S c h o o ls
A d v a n ta g e s
P r l v a t e - f o r - p r o f i t  EDP s c h o o l s  h a v e  e x p e r i e n c e d  
s i g n i f i c a n t  g ro w th  i n  r e c e n t  y e a r s  a s  t h e  s h o r t a g e  o f  d a t a -  
p r o c e s s i n g  p e r s o n n e l  h a s  g row n  m ore s e v e r e .  I n  a d d i t i o n  t o  
t h e  i n c r e a s e d  dem and , t h i s  g ro w th  c a n  b e  p a r t i a l l y  a t t r i ­
b u te d  t o  s e v e r a l  a d v a n ta g e s  t h e s e  s c h o o l s  h a v e  o v e r  o t h e r  
s b u r c e s  o f  d a t a - p r o c e s s i n g  e d u c a t i o n .
^ Summary R e p o r t  o f  S u rv e y  o f  t h e  C o s t E f f e c t i v e n e s s  
o f  S o f tw a re  an d  H ard w are  (New Y orks The D le b o ld  G ro u p , 
I n c . .  1 9 6 7 ) .  Q u o te d  i n  C o m p u tin g  N e w s l e t t e r . V o l. 1 , No. 8 
( J u n e ,  1 9 6 8 ) , p .  3»
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T h e i r  a r e a s  o f  a d v a n ta g e  a re *
1 .  G e o g r a p h ic a l ly  w id e s p r e a d
2 .  E c o n o m ic a l t o  a t t e n d
3 . R e l a t i v e l y  s h o r t  c o u r s e s .
The g ro w th  o f  p r i v a t e - f o r - p r o f i t  EDP s c h o o l s  h a s  b e e n
s o  r a p i d  i n  r e c e n t  y e a r s  t h a t  to d a y  t h e r e  a r e  r o u g h ly  1 ,0 0 0  
12i n  o p e r a t i o n .  T h ese  s c h o o l s  c a n  be  fo u n d  i n  m o d e ra te  
s i z e d  a s  w e l l  a s  l a r g e  c i t i e s  s i n c e  t h e  s m a l l e r  o n e s  c a n  
be  s u p p o r t e d  by  a  r e l a t i v e l y  s m a l l  num ber o f  p e o p l e .  S uch  
a c c e s s i b i l i t y  b r i n g s  EDP t r a i n i n g  w i t h i n  t h e  r e a c h  o f  many 
s t u d e n t s  who c o u ld  n o t  a f f o r d  t o  g iv e  u p  t h e i r  jo b s  an d  
a t t e n d  s c h o o l  i n  a  d i s t a n t  c i t y .
The c o s t  o f  a t t e n d i n g  p r i v a t e - f o r - p r o f i t  EDP s c h o o l s  
i s  a n o t h e r  o f  t h e i r  a d v a n t a g e s .  A lth o u g h  t h e  f e e s  c h a r g e d  
may be  h ig h  f o r  t h e  n u m b er o f  s t u d e n t  c o n t a c t  h o u r s ,  t h e  
t o t a l  c o s t  fro m  e n t r y  t o  g r a d u a t i o n  i s  much l e s s  t h a n  w o u ld  
b e  i n c u r r e d  i n  e a r n i n g  a  c o l l e g e  d ip lo m a .
L a s t l y ,  t h e  c u r r i c u lu m  f o l lo w e d  b y  p r i v a t e - f o r - p r o f i t  
EDP s c h o o l s  c a n  u s u a l l y  b e  c o m p le te d  i n  a p p r o x im a te ly  
tw e lv e  t o  e i g h t e e n  m o n th s w h ic h  i s  a n  a t t r a c t i v e  f e a t u r e  t o  
m any y o u n g  p e o p le .  I n  a d d i t i o n ,  t h e  s t u d e n t  c a n  w ork  d u r i n g  
t h i s  e n t i r e  p e r i o d  s i n c e  m o st o f  t h e  c o u r s e s  c a n  be t a k e n  
a t  n i g h t .
D is a d v a n ta g e s
A l l e n ,  B aca , an d  G ray  s u g g e s t  t h a t  o n e  s h o u ld
1 2 Thomas C. W h ite , "The 7 0 's *  P e o p l e . "  D a ta m a t io n .
V o l .  1 6 , No. 7 ( J u l y  1 5 . 1 9 7 0 ) ,  p .
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e v a l u a t e  p r i v a t e - f o r - p r o f i t  EDP s c h o o l s  b y  u s i n g  t h e  
f o l l o w in g  c r i t e r i a *
1• I n s t r u c t o r s
2 .  E q u ip m e n t
3 . C u r r ic u lu m  
k .  F a c i l i t i e s .
S e v e r a l  a r t i c l e s  w ere  fo u n d  t h a t  a p p l i e d  t h e s e  c r i t e r i a  i n  
som e d e t a i l  an d  fo rm  t h e  b a s i s  o f  t h e  d i s c u s s i o n  w h ic h  
f o l l o w s .  S in c e  t h e  sam e g e n e r a l  c o n c l u s i o n  i s  r e a c h e d  
i n d e p e n d e n t l y  b y  t h e  s e v e r a l  a u t h o r s ,  t h e  m e r i t  o f  t h a t  
c o n c l u s i o n  w o u ld  seem  t o  be  s t r e n g t h e n e d .  C o n s e q u e n t ly ,  
o n ly  b r i e f  com m ents w i l l  b e  p r e s e n t e d  b y  t h e  w r i t e r  
( w i th o u t  f o o t n o t e s )  a n d  t h e  r e a d e r  i s  d i r e c t e d  d i r e c t l y  t o
1 2i,
t h e  a r t i c l e s  f o r  v e r i f i c a t i o n  a n d  g r e a t e r  d e t a i l .  One o f  
t h e  a r t i c l e s  ( th e  one  b y  M arkham ) i s  p a r t i c u l a r l y  im p re s ­
s i v e  b e c a u s e  i t  w as w r i t t e n  b y  a  p r i v a t e  EDP s c h o o l  
i n s t r u c t o r .
I n s t r u c t o r s . F r e q u e n t l y ,  i n s t r u c t o r s  i n  t h e s e  
s c h o o l s  a r e  p e o p le  who w ork  i n  t h e  d a t a - p r o c e s s i n g  i n d u s t r y  
an d  a r e  t e a c h i n g  a t  n i g h t  o r  on  som e o t h e r  p a r t - t i m e  b a s i s .  
T h e re  c a n  b e  l i t t l e  d o u b t  c o n c e r n i n g  t h e i r  t e c h n i c a l
^G. R. A l l e n ,  A m brose B a c a , an d  C a m p b e ll G ra y , "How 
t o  E v a lu a te  P r i v a t e  D a ta  P r o c e s s i n g  S c h o o l s , "  J o u r n a l  o f  
S y s te m s  M anagem ent V o l .  2 1 , No. 5 (May, 1 9 7 0 ) ,  p .  2 2 .
lZ,”C. B. S .  G r a n t ,  "Do P r i v a t e  D a ta  P r o c e s s i n g  S c h o o ls  
Need R e g u la t io n ? "  D a ta  P r o c e s s i n g  M a g a z in e . V o l .  9# No. 5 
(May, 1 9 6 7 ) ,  p p .  5 ^ - 5 5 0 E dw ard  W. M arkham , "EDP S c h o o l s —  
An I n s i d e  V ie w ,"  D a ta m a t io n . V o l .  1 ^ , No. k  ( A p r i l ,  1 9 6 8 ) ,  
p p .  2 2 -2 7 .  E d i t h  D . M y e rs , "G o ld e n  R u le  D a y s ,"  D a ta m a t io n . 
V o l .  1 6 , No. 12 (O c to b e r  1 , 1 9 7 0 ) .  p p .  ^ 5 - ^ 8 .  Dan 
R o t t e n b e r g ,  " F a i l i n g  t h e  T e a c h e r*  Many C o m p u te r S c h o o ls  
C h a rg ed  W ith  O f f e r i n g  a  U s e l e s s  E d u c a t i o n , "  W all S t r e e t  
J o u r n a l .  V o l .  175# N o. 113 ( J u n e  1 0 , 1 9 7 0 ) ,  p p .  1 ,2 1 .
34
c o m p e te n c e , f o r  m any h o ld  r e s p o n s i b l e  p o s i t i o n s  i n  t h e i r  
p r im a r y  j o b s .  H ow ever, t h e r e  a r e  o t h e r  im p o r ta n t  q u a l i t i e s  
r e q u i r e d  f o r  e f f e c t i v e  t e a c h i n g  t h a t  a r e  n o t  n e c e s s a r i l y  
p r e s e n t  i n  a  p a r t - t i m e  i n s t r u c t o r .  A s t u d e n t  l e a r n s  l i t t l e  
fro m  a  t e c h n i c a l l y  c o m p e te n t  p e r s o n  who l a c k s  a b i l i t y  i n  
e f f e c t i v e  s e l f - e x p r e s s i o n  o r  who h a s  a  n a r ro w  t h e o r e t i c a l  
b a s e .  In  a d d i t i o n ,  t h i s  p e r s o n  may know n o t h in g  a b o u t  how 
t o  t e a c h .  A n o th e r  c r i t i c i s m  h a s  b e e n  t h a t  s t u d e n t s  o f t e n  
do n o t  g e t  t o  c o m p le te  c o u r s e s  w i th  t h e  sam e i n s t r u c t o r s  
w i th  whom t h e y  s t a r t .  In  c o n c l u s i o n ,  t h e r e  seem s t o  be 
s o m e th in g  l e s s  t h a n  a n  i d e a l  s i t u a t i o n  i n  p r i v a t e - f o r - p r o f i t  
EDP i n s t r u c t i o n .  ^
E q u ip m e n t. Many o f  t h e s e  s c h o o l s  a r e  o p e r a t e d  by 
men who h a v e  i n s t a l l e d  c o m p u te rs  f o r  some o t h e r  p u rp o s e  
t h a t  i s  n o t  t o t a l l y  u s i n g  t h e  a v a i l a b l e  t i m e .  T h e i r  
i n s t r u c t i o n a l  a c t i v i t i e s  a r e  d e s ig n e d  t o  rem ed y  t h i s  l a c k  
o f  u t i l i z a t i o n .  As a  r e s u l t ,  t h e  m a c h in e s  may n o t  a lw a y s  
be c u r r e n t  m o d e ls  c a u s i n g  t h e  s t u d e n t  t o  r e c e i v e  t r a i n i n g  
on  o b s o l e t e  e q u ip m e n t .  O th e r  o p e r a t o r s  may n o t  h a v e  a  
c o m p u te r  a t  a l l  s im p ly  b e in g  o n  a  t i m e - s h a r i n g  a r r a n g e m e n t .
C u r r i c u lu m .  The m a jo r  c r i t i c i s m  o f  t h e  c u r r i c u lu m  
i s  t h a t  i t  i s  t o o  n a r r o w . The b ro a d  e d u c a t i o n a l  b a s e  
n e e d e d  by  a c c o u n ta n t s  an d  m a n a g e rs  s im p ly  i s  n o t  p r o v id e d  
by p r i v a t e - f o r - p r o f i t  EDP s c h o o l s .  Some s c h o o l s  h a v e  
t a u g h t  o n ly  one  l a n g u a g e ,  s u c h  a s  RPG, p u t t i n g  t h e  s t u d e n t  
i n  a  d i s a d v a n ta g e o u s  p o s i t i o n  when s e e k i n g  a  j o b .
F a c i l i t i e s . F r e q u e n t l y ,  p r i v a t e - f o r - p r o f i t  EDP
s c h o o l s  a r e  h o u s e d  i n  q u a r t e r s  t h a t  a r e  r e n t e d  a n d  in a d e ­
q u a t e .  A n u m b er o f  th em  h a v e  h ad  t o  c e a s e  o p e r a t i o n s  
b e c a u s e  t h e i r  r e v e n u e  w o u ld  n o t  a l l o w  t h e  c o n t in u e d  u s e  o f  
e v e n  t h e s e  f a c i l i t i e s .  T h is ,  o f  c o u r s e ,  r e s u l t s  i n  s t u ­
d e n t s  n o t  g e t t i n g  t h e  b a la n c e  o f  t h e  c o u r s e  u n d e r t a k e n .
T h e re  h a v e  b e e n  f u r t h e r  r e p o r t s  o f  in a d e q u a te  t e a c h i n g  a i d s ,  
p o o r  t e x t b o o k s ,  o r  b o o k s  t h a t  n e v e r  a r r i v e d .
In  a d d i t i o n  t o  t h e  s p e c i f i c  c r i t e r i a  e x am in e d  a b o v e , 
o n e  g e n e r a l  o b s e r v a t i o n  o f  p r i v a t e - f o r - p r o f i t  EDP s c h o o l s  
s h o u ld  b e  n o t e d .  As p r i v a t e ,  p r o f i t - s e e k i n g  o r g a n i z a t i o n s  
t h e y  s t a n d  c o m p le t e ly  i n s u l a t e d  fro m  t h e  r e g u l a t i n g  an d  
a c c r e d i t i n g  b o d i e s  w h ic h  s o  s i g n i f i c a n t l y  i n f l u e n c e  t h e
o f  o t h e r  e d u c a t i o n a l  i n s t i t u t i o n s .  As a  r e s u l t ,  
t h e y  a r e  f r e e  t o  f o l l o w  t h e  d o c t r i n e  o f  c a v e a t  e m p to r  t o  
t h e  sam e e x t e n t  a s  a n y  o t h e r  p r o f i t - o r i e n t e d  f i r m .  T h is
t o  b e  u n s c r u p u lo u s  t o  t a k e  a d v a n ta g e  o f  t h e i r  s t u d e n t s .
I n  t h i s  w r i t e r ' s  o p i n i o n ,  t h e  a d v a n ta g e s  o f  p r i v a t e -  
f o r - p r o f i t  EDP s c h o o l s  a r e  n o t  s i g n i f i c a n t  e n o u g h  t o  o f f s e t  
t h e i r  d i s a d v a n t a g e s .  F o r  t h o s e  s t u d e n t s  who c a n n o t  ( o r  
w i l l  n o t )  a v a i l  th e m s e lv e s  o f  o t h e r  s o u r c e s  o f  EDP e d u c a ­
t i o n ,  p r i v a t e - f o r - p r o f i t  s c h o o l s  a r e  u s e f u l  a l t e r n a t i v e s .  
B u t t o  s u g g e s t  t h a t  t h e s e  s c h o o l s  o f f e r  a d e q u a te  t r a i n i n g  
i n  MIS f o r  a c c o u n t a n t s  an d  m a n a g e rs  w o u ld  b e  r i s k y  a t  i t s  
b e s t .  T hey a r e ,  t h e r e f o r e ,  n o t  c o n s i d e r e d  ( a t  l e a s t  b y  
t h i s  w r i t e r )  t o  b e  a n  a p p r o p r i a t e  s o u r c e  o f  MIS e d u c a t i o n  
f o r  t h e s e  g r o u p s .
a l lo w e d  t h o s e  o p e r a t o r s  who c h o o se
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C o l le g e s  an d  U n i v e r s i t i e s
B e fo re  e x p l o r i n g  t h e  a d v a n ta g e s  a n d  d i s a d v a n t a g e s  
o f  t h i s  s o u r c e  o f  e d u c a t i o n ,  som e b a c k g ro u n d  i n f o r m a t i o n  
r e l a t i v e  t o  t h e i r  p a s t  p e r f o rm a n c e  n e e d s  e x a m in in g .  T h is  
i s  d o n e  b e c a u s e  m any o f  t h e i r  a d v a n ta g e s  a r e  p o t e n t i a l  i n  
t h e  s e n s e  t h a t  t h e y  h a v e  n o t  b e e n  f u l l y  t a p p e d .  T h is  
r e s e a r c h  i s  c e n t e r e d  a ro u n d  im p ro v in g  t h e s e  c o n d i t i o n s  s o  
t h e  e x i s t i n g  s h o r tc o m in g s  w i l l  b e  e x a m in e d  f i r s t .
C r i t i c i s m s
B u s in e s s  s c h o o l s  h a v e  e x p e r i e n c e d  s e v e r e  c r i t i c i s m s  
i n  r e c e n t  y e a r s  r e l a t i v e  t o  t h e  u s e f u l n e s s  o f  t h e  e d u c a t i o n  
o f  t h e i r  s t u d e n t s .  S t a te m e n t s  s u c h  a s ,  " ,  . , a n d  in d e e d  
t h e  s u s p i c i o n  e x i s t s  t h a t  o f  a l l  k in d s  o f  u n d e r g r a d u a te  
i n s t r u c t i o n ,  t h e  b u s i n e s s  s c h o o l  p r o v i d e s  t h e  p o o r e s t  
p r e p a r a t i o n  f o r  t h e  w o rk  o f  t h e  g r a d u a t e  • . . , ^  c a n n o t  
b e  t a k e n  l i g h t l y ,  A g r e a t  d e a l  o f  t h e  c r i t i c i s m  cam e i n  
t h e  l a t e  1 9 5 0 's  an d  e a r l y  1 9 6 0 's  w i t h  s t u d i e s  s u c h  a s  t h o s e  
f i n a n c e d  b y  t h e  F o rd  F o u n d a t io n 1^ a n d  C a r n e g ie  C o r p o r a t i o n .1^ 
One f r e q u e n t l y  r e c u r r i n g  c r i t i c i s m  i s  t h a t  b u s i n e s s  
e d u c a t i o n  i s  to o  d e s c r i p t i v e .  A m ore n o r m a t iv e  a p p ro a c h  
i s  th o u g h t  t o  b e  b e t t e r .  The c r i t i c s  f e e l  t h a t  c o n t i n u i n g
^ R o b e r t  S h e e h a n , "New R e p o r t  C ard  o n  t h e  B u s in e s s  
S c h o o l s , "  F o r t u n e . V o l .  7 0 , No. 6 (D ecem b er, 1 9 6 4 ) ,  p ,  1 5 0 .
R o b e r t  A a ro n  G ordon  a n d  Jam es E dw in H o w e ll , H ig h e r  
E d u c a t io n  f o r  B u s in e s s  (New York* C o lu m b ia  U n i v e r s i t y  
P r e s s ,  1 9 5 9 ) .
^ F r a n k  C. P i e r s o n ,  e t  a l . ,  The E d u c a t io n  o f  A m erican  
B u s in e ssm e n  (New York* M c G ra w -H ill Book Com pany, 1 9 5 9 ) .
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t o  d e s c r i b e  p r e s e n t  b u s i n e s s  t e c h n iq u e s  i s  h a r d l y  t h e  m o st 
e x p e d i t i o u s  r o u t e  t o  m ore e f f e c t i v e  p r a c t i c e s .  They a r e  
c o n c e rn e d  w i th  im p ro v in g  t h e s e  p r a c t i c e s  th r o u g h  a  b e t t e r  
u n d e r s t a n d i n g  o f  t h e  i n t e r r e l a t i o n s h i p s  e x i s t i n g  in  b u s i ­
n e s s  an d  t h e  im p le m e n ta t io n  o f  m odern  d e c i s io n - m a k in g  
t e c h n i q u e s .
I n t e r d i s c i p l i n a r y  a p p r o a c h .  F o r  i n s t a n c e ,  t h e  
e x p e c te d  w e a k e n in g  o f  f u n c t i o n a l  l i n e s  i n  t h e  f u t u r e  s u g ­
g e s t s  t h a t  t h e  s y s te m s  a p p ro a c h  w o u ld  in v o lv e  m ore i n t e r ­
a c t i o n  am ong t h e  v a r i o u s  d i s c i p l i n e s .  As one c o n s i d e r s  t h e  
s y s te m s  a p p ro a c h  an d  t h e  way i t  v ie w s  t h e  o r g a n i z a t i o n  a s  
a  w h o le ,  t h e  im p o r ta n c e  o f  t h e  i n t e r d i s c i p l i n a r y  a p p ro a c h  
i n  t r a i n i n g  f u t u r e  m a n a g e rs  t a k e s  on  new m e a n in g . S u b j e c t  
a r e a s  s u c h  a s  p s y c h o lo g y ,  s o c i o l o g y ,  p h i lo s o p h y ,  e c o n o m ic s ,  
an d  q u a n t i t a t i v e  m e th o d s  w o u ld  im p a r t  t o  a  m a n a g e r an  
a p p r e c i a t i o n  o f  t h e  p ro b le m  f a c e d  b y  many o f  h i s  f e l l o w  
m a n a g e r s .  T h is  b ecom es a n  im p o r t a n t  f a c t o r  i n  d e s i g n i n g  
e f f i c i e n t  m anagem en t i n f o r m a t i o n  s y s te m s .  F o s t e r  p o i n t s  
o u t  t h a t
A l l  o f  t h e  d e v e lo p m e n ts  i n  t h e  ’ i n f o r m a t i o n  s c i e n c e s '  
o f  t h e  l a s t  25  y e a r s  h a v e  h ad  t h e  sam e k in d  o f  i n t e r ­
d i s c i p l i n a r y  i m p l i c a t i o n s  . • . y e t  t h e  e le m e n ts  o f  
t h i s  s y n t h e s i s  a r e  f a r  t o o  l i t t l e  r e c o g n iz e d  o r  u n d e r ­
s t o o d  (e v e n  b y  h i g h - l e v e l  p r o f e s s i o n a l s ) ,  an d  n o t  a  
t r a c e  o f  i t  h a s  y e t  r e a c h e d  t h e  l e v e l  o f  g e n e r a l  u n d e r ­
g r a d u a t e  e d u c a t i o n . 1®
Y e t ,  o f  t h e  s e v e r a l  s o u r c e s  o f  e d u c a t i o n ,  c o l l e g e s  
a n d  u n i v e r s i t i e s  a r e  u n i q u e l y  e q u ip p e d  t o  s u p p ly  t h i s
18D. F . F o s t e r ,  "C o m p u te r S c ie n c e s  a s  a  L i b e r a l  A r t , "  
C o m p u te rs  a n d  A u to m a t io n . V o l. 1 9 , No. 3 (M arch , 1 9 7 0 ) ,  p .  
3 6 .
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i n t e r d i s c i p l i n a r y  a p p r o a c h .  T h a t  i s ,  t h e y  a r e  c o l l e c t i o n s  
o f  m any d i s c i p l i n e s  a s s e m b le d  on  one  cam pus an d  e a s i l y  
a c c e s s i b l e  t o  t h e  s t u d e n t .
Q u a n t i t a t i v e  m e th o d s . A n o th e r  p o i n t  made b y  t h e  F o rd  
a n d  C a rn e g ie  s t u d i e s  i n v o lv e s  t h e  u s e  o f  q u a n t i t a t i v e  
m e th o d s  i n  b u s i n e s s .  T h ese  m e th o d s  p e r m i t  r a t i o n a l  
d e c i s io n - m a k in g  u n d e r  c o n d i t i o n s  o f  r i s k  an d  s h o u ld  be 
f a m i l i a r  g ro u n d  f o r  e f f i c i e n t  m a n a g e rs .  The t r e n d  o f  
c u r r e n t  l i t e r a t u r e  s u g g e s t s  t h a t  c o l l e g e s  s h o u ld  p u t  m ore 
e m p h a s is  o n  t h i s  a r e a .  The r e a d e r  s h o u ld  n o t  l o s e  s i g h t  
o f  t h e  n e c e s s i t y  o f  m a c h in e  c o m p u ta t io n s  t o  e f f i c i e n t l y  
u s e  t h e s e  p r o c e d u r e s .
D e c i s io n  r u l e s .  To g a in  t h e  g r e a t e s t  b e n e f i t  fro m  
t h e  a p p l i c a t i o n  o f  q u a n t i t a t i v e  m e th o d s , one  m u st c o n s i d e r  
t h e i r  f o r m u l a t i o n  i n t o  c o m p u te r - p r o c e s s a b le  d e c i s i o n  r u l e s .  
One o f  t h e  b e t t e r  p l a c e s  f o r  p o t e n t i a l  m a n a g e rs  t o  r e c e i v e  
t h i s  t r a i n i n g  i s  i n  c o m p u t e r - o r i e n t e d  c o l l e g e  c o u r s e s .  
H ow ever, t h e  q u a l i t y  o f  t h e  jo b  t h a t  h a s  b e e n  d one  i n  t h i s  
a r e a  i s  d e b a t a b l e .
S y s te m s  an d  t h e  c o m p u te r .  I f  one  a c c e p t s  t h e  t r e n d  
o f  t h o u g h t  p e r v a d i n g  c u r r e n t  l i t e r a t u r e ,  t h e r e  seem s t o  b e  
a n  u n r e l e n t i n g  m ovem ent to w a rd s  c o m p a n y -w id e /c o m p u te r -b a s e d  
MIS ( u s u a l l y  r e f e r r e d  t o  a s  " t o t a l ” i n f o r m a t i o n  s y s t e m s ) .  
The a l l - e n c o m p a s s i n g  a s p e c t  o f  t h e s e  s y s te m s  i s  t h e  r e s u l t  
o f  a p p ly i n g  t h e  i n t e r d i s c i p l i n a r y  a p p ro a c h  an d  m o d e l-  
o r i e n t e d  d e c i s io n - m a k in g  t o o l s .  P r e s e n t  t e c h n o lo g y  c a n  
e f f i c i e n t l y  a c c o m o d a te  s u c h  s y s te m s  o n ly  th r o u g h  u s e  o f
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e l e c t r o n i c  c o m p u te r s .  As a  r e s u l t ,  t h e r e  i s  a  c l e a r  i n d i ­
c a t i o n  t h a t  t h e  m a n a g e r  who t h r i v e s  i n  s u c h  a n  e n v iro n m e n t  
m u st be  c o m p u te r  o r i e n t e d .  Now f o r  t h e  q u e s t i o n — h a v e  th e  
c o l l e g e s  an d  u n i v e r s i t i e s  d o n e  a  c r e d i t a b l e  jo b  i n  s u p p ly in g  
t h i s  o r i e n t a t i o n ?
T h is  d i s c u s s i o n  i s  p r e s e n t e d  b e c a u s e  t h e  c o m p u te r  i s  
t h e  i n t e r f a c e  f o r  t h e  a b o v e  l i s t e d  a r e a s  o f  c o n c e r n .
D u r in g  t h e  b a s i c  r e s e a r c h  d o n e  i n  p r e p a r a t i o n  f o r  t h i s  
s t u d y ,  many c r i t i c i s m s  w ere  d i s c o v e r e d  t h a t  d o  n o t  n e a t l y  
f i t  i n t o  t h e  a b o v e  a r e a s  b e c a u s e  o f  t h e i r  o v e r l a p p in g  c h a r ­
a c t e r i s t i c s ,  W ith  t h i s  i n  m in d , t h e  f o l l o w in g  f i n d i n g s  a r e  
p r e s e n t e d .
When one  c o n s i d e r s  t h e  n e a r l y  t o t a l  d e p e n d e n c e  o f  
q u a n t i t a t i v e  m e th o d s  i n  p a r t i c u l a r  an d  c o m p an y -w id e  i n f o r ­
m a t io n  s y s te m s  i n  g e n e r a l  o n  c o m p u te r s ,  t h e  l a c k  o f  e m p h a s is  
on  c o m p u te r  t r a i n i n g  a p p e a r s  s t r a n g e .  B u t M cC arth y  w r i t e s
A lth o u g h  t h e  c o m p u te r  h a s  h a d  a  p r o f o u n d  e f f e c t  on  
b u s i n e s s  i n  t h e  U n i te d  S t a t e s ,  i t  h a s  n o t  y e t  h a d  n e a r l y  
t h e  sam e d e g re e  o f  i n f l u e n c e  u p o n  b u s i n e s s  s c h o o l s  o r  
b u s i n e s s  e d u c a t i o n .  I t  i s  n o t  a t  a l l  a n  o v e r s t a t e m e n t  
o f  t h e  s i t u a t i o n  t o  s t a t e  t h a t  C o l le g e s  o f  B u s in e s s  
A d m i n i s t r a t i o n  i n  t h e  U n i te d  S t a t e s ,  i n  t h e  m a in , a r e  
j u s t  b e g in n in g  t o  becom e a c q u a i n t e d  w i th  t h e  c o m p u te r ,  
a n d  t h e  p r o p e r  r o l e  o f  t h e  c o m p u te r  i n  b u s i n e s s  e d u c a ­
t i o n  i s  n o t  y e t  f u l l y  a p p a r e n t  t o  t h o s e  who a d m i n i s t e r  
t h e s e  s c h o o l s ,  who t e a c h  i n  th e m , o r  who s t u d y  i n  th e m . 
N e i t h e r  i s  i t  t o t a l l y  c l e a r  t o  t h o s e  i n  b u s i n e s s  who 
h i r e  t h e  g r a d u a t e s  o f  t h e s e  s c h o o l s  an d  s u p p o r t  s c h o o l  
r e s e a r c h  e f f o r t s . 1-9
A n o th e r  C r i t i c  s a y s
U n f o r t u n a t e l y ,  m o s t s c h o o l s  o f  b u s i n e s s  a r e  n e g l e c t i n g
J .  M cC arth y , "C o m p u te rs  i n  B u s in e s s  E d u c a t i o n , " 
C o m p u te rs  and  A u to m a tio n . V o l .  1 9 . No. 4- ( A p r i l ,  1 9 7 0 ) ,  p .
25T
ko
e d u c a t i o n  i n  o n e  o f  t h e  m o s t im p o r t a n t  m a n a g e r i a l  a i d s — 
t h e  c o m p u te r  . . . .  T h is  s i t u a t i o n  i s  e n ig m a t i c  i n  
l i g h t  o f  t h e  a c t u a l  b u s i n e s s  e n v ir o n m e n t ,  w h ere  t h e  com­
p u t e r  i s  a n  i n t e g r a l  p a r t  o f  t h e  m a n a g e r i a l  p r o c e s s  i n  
m any f i r m s . 2 ®
B u ra c k  a n d  P a t i  w i l l  n o t  l e t  p u b l i c  e d u c a t i o n  e s c a p e  
r e s p o n s i b i l i t y  i n  t h i s  a r e a  b y  l e a v i n g  t h e  jo b  t o  p r i v a t e -  
f o r - p r o f i t  o p e r a t o r s .  T hey c o n te n d  t h a t
I t  i s  t h e  r e s p o n s i b i l i t y  o f  t h e  s o c i e t y ,  th r o u g h  a  
r e g u l a r  e d u c a t i o n a l  s y s te m  an d  e x t e n s i o n  p ro g ra m s  
i n c l u d i n g  a d u l t  e d u c a t i o n ,  t o  k e e p  i n  tu n e  w i t h  s c i e n ­
t i f i c  d e v e lo p m e n ts  an d  t h e i r  a p p l i c a t i o n s . 21
C o l le g e s  a n d  u n i v e r s i t i e s  h a v e  n o t  y e t  a t t a i n e d  th e
d e s i r e d  s t a n d a r d  o f  e x c e l l e n c e  i n  s c i e n t i f i c  o r  b u s i n e s s
c o m p u tin g  b u t  h a v e  f u r t h e r  t o  go  i n  t h e  l a t t e r .  G ru e n b e rg e r
s t a t e s  t h a t ,  " I f  t h e  t e a c h i n g  o f  s c i e n t i f i c  c o m p u tin g  i s
w eak , t h e  t e a c h i n g  o f  b u s i n e s s  c o m p u tin g  i s  w o rse  t h a n  w eak j
22i t  i s  a lm o s t  n o n - e x i s t e n t . "
O b v io u s ly ,  G r u e n b e r g e r  i s  n o t  s a t i s f i e d  w i th  t h e  jo b  
d o n e  i n  s c i e n t i f i c  c o m p u tin g , b u t  h i s  c o m p la in t  becom es 
e v e n  m ore m e a n in g f u l  w hen o n e  c o n s i d e r s  t h a t  b u s i n e s s  d a t a  
p r o c e s s i n g  a p p l i c a t i o n s  a r e  by  f a r  t h e  l a r g e r  o f  t h e  tw o 
u s e s  i n  t h i s  c o u n t r y .  I n  p u r s u i n g  t h i s  a u t h o r  f u r t h e r ,  one  
f i n d s  t h a t  he  f e e l s  t h e  d i f f e r e n c e s  b e tw e e n  s c i e n t i f i c
D a n i e l  C o u g e r , " E d u c a t in g  P o t e n t i a l  M an ag ers  A bout 
t h e  C o m p u te r ,"  C a l i f o r n i a  M anagem ent R e v ie w . V o l .  1 1 , No. 1 
( F a l l ,  1 9 6 8 ) ,  p .  k i .
2 1 B u ra c k  a n d  P a t i ,  " T e c h n o lo g y  an d  M a n a g e r ia l  O b s o le s ­
c e n c e , "  p .  56#
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F re d  G r u e n b e r g e r ,  " F o rm a l P r o d u c t io n  o f  T r a in e d  an d  
E d u c a te d  P e o p l e , "  D a ta  P r o c e s s i n g  D i g e s t . V o l .  1 6 , No. 1 
( J a n u a r y ,  1 9 7 0 ) ,  p .  2 .
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c o m p u tin g  an d  b u s i n e s s  c o m p u tin g  t o  b e  s o  g r e a t  t h a t  one  
h a v in g  b e e n  t r a i n e d  i n  s c i e n t i f i c  c o m p u tin g  i s  i l l  e q u ip p e d  
t o  t a k e  h i s  p l a c e  i n  b u s i n e s s  d a t a  p r o c e s s i n g . 2 -̂  The i m p l i ­
c a t i o n s  o f  t h i s  f o r  s c h o o l s  o f  b u s i n e s s  i s  t h a t  t h e y  c a n n o t  
r e m a in  a l o o f  f ro m  t h e  p ro b le m s  o f  EDP-MIS e d u c a t i o n  f o r  
b u s i n e s s  m a jo r s  b y  s im p ly  r e q u i r i n g  th em  t o  t a k e  som e c o u r s e  
w o rk  i n  t h e  d e p a r tm e n t  o f  c o m p u te r  s c i e n c e .  C o u rs e s  f o r  
t h e s e  s t u d e n t s  m u st b e  t a i l o r e d  t o  t h e  b u s i n e s s  e n v i r o n m e n t .
When one  c o n s i d e r s  t h e  a c c e l e r a t e d  p a c e  o f  t o d a y 's  
w o r ld  a n d  t h e  r a p i d i t y  w i th  w h ic h  d e c i s i o n s  m u st b e  m ade , 
in a d e q u a te  c o m p u te r  t r a i n i n g  i s  i n e x c u s a b l e .  One a u t h o r  
a c c e n t u a t e s  t h e  s i t u a t i o n  b y  s t a t i n g  t h a t  t h e  u s e  o f
e x i s t i n g  h a rd w a re  i s  s e v e r e l y  c o n s t r a i n e d  b y  t h e  p e o p le
24p ro b le m  i n  b o t h  a  q u a n t i t a t i v e  a n d  q u a l i t a t i v e  s e n s e .
To b e  c r i t i c i z e d  f o r  t u r n i n g  o u t  t o o  few  i n  n u m b ers  i s  one
t h i n g ,  b u t  i t  i s  s h a m e fu l  in d e e d  w hen t h e  q u a l i t y ,  t o o ,  i s
lo w . I n s t a l l a t i o n  m a n a g e rs  a l s o  a r e  n o t  s a t i s f i e d  w i th
t h e  p e o p le  t u r n e d  o u t .
I n s t a l l a t i o n  m a n a g e rs  g r i p e  c o n t i n u o u s l y  a t  t h e  o u t ­
p u t  o f  o u r  s c h o o l s .  J u d g in g  b y  w h a t t h e y  s a y ,  m o s t o f  
t h e  p r o d u c t  i s  p o o r ,  a n d  t h a t  p o r t i o n  t h a t  i s  good  t e n d s  
t o  b e  m ade u p  o f  a  b r i l l i a n t  p e o p le  who c a n ' t  com m uni­
c a t e  ( e x c e p t  w i t h  m a c h in e s ) ,  who b a l k  a t  d o c u m e n tin g  
t h e i r  w o rk , a n d  who b e h a v e  l i k e  p r im a  d o n n a s . 2 *
^ F re d  G r u e n b e r g e r ,  " P e o p le  a r e  t h e  P ro b le m  an d  t h e  
S o l u t i o n . "  D a ta  P r o c e s s i n g  D i g e s t . V o l .  1 5 . No. 10 
( O c to b e r ,  1 9 ^ 9 ) .  p .  4 .
2^L eon  C o o p e r , " P r i v a t e  EDP S c h o o l s :  The P o s i t i v e
V ie w ,"  D a ta  P r o c e s s i n g  D i g e s t . V o l .  1 6 , No. 2 ( F e b r u a r y ,  
1 9 7 0 ) ,  p .  2 .
2 ^ G r u e n b e r g e r ,  " F o rm a l P r o d u c t io n  . . • , "  p .  6 .
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The a b o v e  c r i t i c i s m s  o f  o u r  s c h o o l s '  p e r fo rm a n c e  i n  
c o m p u te r  t r a i n i n g  i s  o n ly  a  r e p r e s e n t a t i v e  l i s t ,  b u t  t h e r e  
i s  l i t t l e  n e e d  t o  g iv e  f u r t h e r  c i t a t i o n s .  The c a s e  i s  
c l e a r .  As s e t  o u t  a t  t h e  b e g in n i n g  o f  t h i s  s e c t i o n ,  many 
o f  t h e  a d v a n ta g e s  o f  u n i v e r s i t y  t r a i n i n g  a r e  y e t  u n ta p p e d .  
L e t  u s  now b r i e f l y  s t a t e  t h e  a d v a n ta g e s  an d  d i s a d v a n t a g e s .
A d v a n ta g e s
1 .  I n t e r d i s c i p l i n a r y  a p p r o a c h .  The c o l l e g e  cam pus i s  
a n  a s s e m b la g e  o f  many d i s c i p l i n e s  t h a t  c a n  b e  u s e f u l  t o  a  
f u t u r e  m a n a g e r . He c a n  b e  e a s i l y  e x p o s e d  t o  t h e  a p p r o ­
p r i a t e  a r e a s .
2 . Q u a n t i t a t i v e  m e th o d s ,  Q u a n t i t a t i v e - m e t h o d s  
d e p a r tm e n t s  e x i s t  i n  n e a r l y  a l l  s c h o o l s  o f  b u s i n e s s  and  
c a n  r e a d i l y  b e  i n t e g r a t e d  i n t o  t h e  p ro g ra m  o f  t h e  b u s i n e s s  
m a jo r  t o  a s  g r e a t  a  d e g r e e  a s  d e s i r e d .
3 . D e c i s io n  r u l e  f o r m u l a t i o n .  D e c i s io n  r u l e  f o r m u la ­
t i o n  c a n  n o t  o n ly  becom e a  p a r t  o f  c o m p u te r  c o u r s e s  p e r  s e  
b u t  c a n  b e  s t r e n g t h e n e d  b y  u s e  i n  o t h e r  c o u r s e s  th r o u g h  
f a c u l t y  an d  c o u r s e  c o o r d i n a t i o n .
J*. S y s te m s  d e s i g n .  M ost a c c o u n t i n g  d e p a r tm e n t s  a r e  
a l r e a d y  o f f e r i n g  s y s te m s  c o u r s e s  f o r  a c c o u n t i n g  m a jo r s  
w h ic h  c o u ld  b e  made a v a i l a b l e  f o r  o t h e r  b u s i n e s s  m a jo r s .
The c o u r s e s  c o u ld  a l s o  b e  m ore c o m p u te r  o r i e n t e d ,
5 .  C o m p u te r c o u r s e s  p e r  s e .  S in c e  many s c h o o l s  o f  
b u s i n e s s  a l r e a d y  o f f e r  i n t r o d u c t o r y  c o m p u te r  c o u r s e s ,  t h e i r  
e x p a n s io n  an d  c o o r d i n a t i o n  w i th  o t h e r  c o u r s e s  i s  a  p r e s e n t  
f e a s i b i l i t y .  F u r th e r m o r e ,  t h e  u s e  o f  t h e  sam e h a rd w a re
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f o r  b o t h  b u s i n e s s  a n d  s c i e n t i f i c  d a t a  p r o c e s s i n g  a l lo w s  a  
m ore e f f i c i e n t  u t i l i z a t i o n  o f  t h e  s c h o o l ' s  f i x e d  i n v e s tm e n t .
6 . M anagem ent s k i l l s .  T he a d d in g  o f  EDP s k i l l s  t o  
m a n a g e rs  i s  c o n s i d e r e d  e a s i e r  t h a n  a d d in g  m anagem ent s k i l l s  
t o  EDP s p e c i a l i s t s .  The f a c u l t y  a n d  f a c i l i t i e s  f o r  t e a c h i n g  
m anagem en t s k i l l s  a l r e a d y  e x i s t  on  t h e  u n i v e r s i t y  cam p u s.
D is a d v a n ta g e s
1 .  E q u ip m e n t .  C o l le g e s  a n d  u n i v e r s i t i e s  w o u ld  n o t  
h a v e  a s  l a t e - m o d e l  e q u ip m e n t  a s  c o m p u te r  m a n u f a c t u r e r s .
2 .  F a c u l t y  s k i l l s .  C o l le g e  an d  u n i v e r s i t y  f a c u l t y  
may n o t  h a v e  t h e  sam e d e g r e e  o f  t e c h n i c a l  c o m p e te n c e  a s  
m a n u f a c t u r e r 's  f a c u l t y .
3 .  F a c u l t y  a p a t h y .  F a c u l t y  a p a th y  h a s  r e t a r d e d  
p r o g r e s s  i n  a d v a n c in g  c o m p u te r  s k i l l s .  H o p e f u l ly  t h i s  and  
o t h e r  r e s e a r c h  w i l l  h e lp  c o r r e c t  t h i s  s i t u a t i o n .
Sum m ary— C o l le g e s  an d  U n i v e r s i t i e s
C o l le g e s  an d  u n i v e r s i t i e s  h a v e  p e r fo rm e d  a t  a  l e v e l  
f a r  b e lo w  t h e i r  c a p a c i t y  i n  t h e  a r e a  o f  M IS, H ow ever, 
t h e i r  p o t e n t i a l  i s  g r e a t  i n  t h a t  t h e i r  m a jo r  a d v a n ta g e —  
t h e  a b i l i t y  t o  im p a r t  a  b r o a d  e d u c a t i o n a l  e x p e r i e n c e  t o  
t h e i r  s t u d e n t s — i s  t h e  k e y  f a c t o r  i n  e q u ip p in g  a c c o u n ta n t s  
a n d  m a n a g e rs  t o  e f f e c t i v e l y  w ork  w i th  a  s o p h i s t i c a t e d  M IS. 
T h is  a d v a n ta g e  s o  c o m p le t e ly  o v e rs h a d o w s  t h e  d i s a d v a n t a g e s  
o f  t h e s e  i n s t i t u t i o n s  t h a t  t h e r e  i s  no  r e a s o n  f o r  th em  n o t  
t o  a t t a i n  a  h ig h  l e v e l  o f  e x c e l l e n c e  i n  t h e  i n f o r m a t i o n -  
s y s te m s  f i e l d .  I n  a d d i t i o n ,  t h e i r  s h o r tc o m in g s  a r e  n o t
t h a t  d i f f i c u l t  t o  o v e rc o m e . When one  c o n s i d e r s  w h a t t h e  
u n i v e r s i t i e s  c a n  o f f e r  t h e i r  s t u d e n t s ,  t h e i r  p l a y i n g  o f  a  
v i t a l  r o l e  i n  MIS e d u c a t i o n  seem s i n e v i t a b l e .
C o n c lu s io n s
Of t h e  t h r e e  s o u r c e s  o f  c o m p u te r  e d u c a t i o n ,  t h e  c o l ­
l e g e s  an d  u n i v e r s i t i e s  seem  t o  b e  t h e  b e s t .  The a d v a n ta g e s  
o f  t h e s e  i n s t i t u t i o n s  a r e  s i g n i f i c a n t  w h i le  t h e  d i s a d v a n ­
t a g e s  a r e  l e s s  s e r i o u s .  F u r th e r m o r e ,  p r o g r e s s  i s  b e in g  made 
to w a rd  c o r r e c t i n g  t h e  p r e s e n t  d i s a d v a n t a g e s .  The c o n c l u s i o n  
i s ,  t h e r e f o r e ,  r e a c h e d  t h a t  c o l l e g e s  a n d  u n i v e r s i t i e s  a r e  
t h e  p l a c e  t o  t r a i n  a c c o u n t a n t s  an d  m a n a g e rs  i n  MIS s k i l l s  
b u t  t h a t  c e r t a i n  im p ro v e m e n ts  i n  c u r r i c u l a  m u st b e  made t o  
a c h i e v e  maximum e f f e c t i v e n e s s .
CHAPTER III
RESEARCH SCOPE AND METHODOLOGY
T h is  c h a p t e r  i s  d e v o te d  t o  a  d i s c u s s i o n  o f  t h e  s c o p e  
an d  m e th o d o lo g y  o f  t h i s  r e s e a r c h .  The a p p ro a c h  t a k e n  was 
t o  s u r v e y ,  v i a  m a i l  q u e s t i o n n a i r e s ,  f o u r  g ro u p s  w h ic h  h a v e  
a n  i n t e r e s t  i n  b u s i n e s s  c o l l e g e  g r a d u a t e s .  A l l  o f  t h e  
g ro u p s  s u r v e y e d  w ere  a s k e d  p a r a l l e l  q u e s t i o n s  s o  t h e  
r e s p o n s e s  c o u ld  b e  t e s t e d  f o r  g ro u p  d i f f e r e n c e s .  R e sp o n se  
a n a l y s i s  c o n s i s t e d  o f  t h e  f o l l o w i n g  a n a l y s e s :
1 .  M u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e
2 .  U n i v a t i a t e  a n a l y s i s  o f  v a r i a n c e
3 .  F re q u e n c y  t a b u l a t i o n s .
S ta te m e n t  o f  P ro b le m
One o f  t h e  m a jo r  p ro b le m s  c o n f r o n t i n g  c o l l e g i a t e  
s c h o o l s  o f  b u s i n e s s  to d a y  i s  t h a t  o f  p r o v i d i n g  a p p r o p r i a t e  
MIS e d u c a t i o n  f o r  t h e i r  u n d e r g r a d u a t e  s t u d e n t s .  C h a p te r s  
I  a n d  I I  s u b s t a n t i a t e  t h e  e x i s t e n c e  o f  t h i s  p ro b le m  and  
t h e  c o n c l u s i o n  t h a t  t h i s  e d u c a t i o n  s h o u ld  b e  g a in e d  i n  
c o l l e g i a t e  s c h o o l s  o f  b u s i n e s s  a s  o p p o se d  t o  o t h e r  s o u r c e s .
S in c e  t h e  s t u d e n t s  a r e  b e in g  e d u c a te d  t o  t a k e  t h e i r  
p l a c e s  i n  b u s i n e s s ,  b u s i n e s s  o r g a n i z a t i o n s  s h o u ld  h a v e  a  
v o i c e  i n  t h e  e d u c a t i o n  t h e y  r e c e i v e .  The p u r p o s e  o f  t h i s  
s t u d y  i s  t o  d e s i g n  a  MIS c u r r i c u lu m  f o r  u n d e r g r a d u a t e s  i n  
t h e  s c h o o l  o f  b u s i n e s s  i n  f u l l  c o g n iz a n c e  o f  t h e  w is h e s  o f
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t h e i r  f u t u r e  e m p lo y e r s .  T h is  d o e s  n o t  l i c e n s e  one t o  
b l i n d l y  c o n fo rm  t o  t h e  w is h e s  o f  b u s i n e s s .  Some a r e a s  
c l a s s i f i e d  a s  u n im p o r t a n t  b y  b u s in e s s m e n  may b e  v i t a l  t o  
a n  u n d e r s t a n d i n g  o f  o t h e r  c o n c e p ts  t h e  b u s in e s s m a n  c o n ­
s i d e r s  i m p o r t a n t .  C o n s e q u e n t ly ,  a  t e m p e r in g  o f  h i s  raw  
a n s w e rs  may b e  r e q u i r e d  i n  d e s i g n in g  a  s u i t a b l e  p ro g ra m .
T h is  d o e s  n o t  m ean t h a t  h e  s h o u ld  b e  ig n o r e d  c o m p le t e ly .
R e s e a rc h  O r i e n t a t i o n
The c e n t r a l  th em e  o f  t h i s  r e s e a r c h  i s  i t s  u s e r  o r i ­
e n t a t i o n .  T h ro u g h o u t e a c h  s t a g e  o f  i t s  d e v e lo p m e n t ,  a  
g r e a t  d e a l  o f  th o u g h t  w as g i v e n  t o  t h e  n e e d s  o f  t h o s e  who 
em p lo y  c o l l e g e  g r a d u a t e s .  A c o n c e r t e d  e f f o r t  h a s  b e e n  made 
t o  m ee t t h o s e  n e e d s  b y  d e s i g n i n g  a  h ig h  q u a l i t y  MIS c u r r i c u ­
lum  t h a t  m esh es  i n  a n  o p t i m i z i n g  way w i th  t h e  s t u d e n t s '  
o t h e r  c u r r i c u l a .  T h is  i s  deem ed a d v a n ta g e o u s  f o r  b o th  t h e  
s t u d e n t  an d  h i s  f u t u r e  e m p lo y e r .
The v e h i c l e  u s e d  t o  g a t h e r  e m p lo y e r s ' o p i n io n s  w as 
t h e  m a i l  q u e s t i o n n a i r e .  Two s i g n i f i c a n t  e m p lo y e rs  o f  b u s i ­
n e s s  g r a d u a t e s  a r e  c e r t i f i e d  p u b l i c  a c c o u n t i n g  f i r m s  ( f o r  
a c c o u n t i n g  m a jo r s )  an d  p u b l i c l y - h e l d  c o r p o r a t i o n s  ( f o r  
a c c o u n t i n g  a n d  o t h e r  m a j o r s ) .  B o th  o f  t h e s e  g ro u p s  w ere  
s u r v e y e d .
S in c e  m any s t u d e n t s  go  b e y o n d  t h e  B a c h e l o r 's - d e g r e e  
( i . e . ,  MBA a n d  o t h e r  g r a d u a t e  p r o g r a m s ) ,  c o o r d i n a t i o n  i s  
n e e d e d  b e tw e e n  u n d e r g r a d u a t e  a n d  g r a d u a te  p ro g ra m s . 
A c c o r d in g ly ,  AACSB m em ber g r a d u a t e  s c h o o l s  o f  b u s i n e s s  w ere
**7
i n c l u d e d  i n  t h e  s u r v e y .
To c o m p le te  t h e  c y c l e ,  a lu m n i w e re  a l s o  s u r v e y e d .  
B e c a u se  o f  c e r t a i n  c o n s t r a i n t s ,  t h e s e  c o n t a c t s  w ere  l i m i t e d  
t o  L o u i s i a n a  S t a t e  U n i v e r s i t y  g r a d u a t e s  o f  t h r e e  s e l e c t e d  
y e a r s .  P e o p le  p e r f o r m in g  on  t h e  jo b  a r e  i n  a n  e x c e l l e n t  
p o s i t i o n  t o  e v a l u a t e  t h e  u s e f u l n e s s  o f  t h e i r  e d u c a t i o n s ,  and  
c a n  m ake a  u s e f u l  c o n t r i b u t i o n  t o  a  c u r r i c u lu m  s t u d y .
S am ple  S e l e c t i o n
G ra d u a te  S c h o o ls  o f  B u s in e s s
G ra d u a te  s c h o o l s  o f  b u s i n e s s  t h a t  w e re  a c c r e d i t e d  b y  
t h e  A m e ric a n  A s s o c i a t i o n  o f  C o l l e g i a t e  S c h o o ls  o f  B u s in e s s ,  
I n c .  (AACSB) a s  o f  May, 1972 w e re  d e f i n e d  a s  t h e  u n i v e r s e  
f o r  t h i s  se g m e n t o f  t h e  s u r v e y .  S in c e  t h e s e  s c h o o l s  h a v e  
m et AACSB s t a n d a r d s ,  t h e i r  q u a l i t y  i s  r e c o g n iz e d  n a t i o n a l l y .  
B e in g  h i g h - q u a l i t y  i n s t i t u t i o n s ,  t h e i r  o p in io n s  c o n s t i t u t e  
a p p r o p r i a t e  i n p u t  f o r  t h i s  r e s e a r c h .
The m a i l i n g  l i s t  f o r  t h i s  g ro u p  was t a k e n  fro m  t h e  
A s s o c i a t i o n 's  o f f i c i a l  p u b l i c a t i o n .  A c c r e d i t e d  S c h o o l s .  O f f i  
c e r s .  C o m m itte e s . 1 w h ic h  l i s t s  102 g r a d u a t e  s c h o o l s  o f  b u s i ­
n e s s .  A q u e s t i o n n a i r e  was m a i le d  t o  t h e  D ean o f  t h e  C o l le g e  
o f  B u s in e s s  A d m i n i s t r a t i o n  o f  e a c h  o f  t h e s e  s c h o o l s  s o  t h a t  
t h e  e n t i r e  u n i v e r s e  w as s u r v e y e d  r a t h e r  t h a n  s a m p le d .
^"Am erican A s s o c i a t i o n  o f  C o l l e g i a t e  S c h o o ls  o f  B u s i­
n e s s ,  I n c . ,  A c c r e d i t e d  S c h o o l s . O f f i c e r s .  C o m m itte e s  ( S t .  
L o u is ,  M i s s o u r i i  A m erican  A s s o c i a t i o n  o f  C o l l e g i a t e  
S c h o o ls  o f  B u s in e s s ,  I n c . ,  1 9 7 1 ) .
L o u is i a n a  S t a t e  U n i v e r s i t y  A lum ni
F o r  t h e  a lu m n i s u r v e y ,  t h e  u n i v e r s e  w as d e f i n e d  t o
be  g r a d u a t e s  ( B a c h e l o r 's  d e g r e e )  o f  t h e  L o u i s i a n a  S t a t e
U n i v e r s i t y  (IS U ) C o l le g e  o f  B u s in e s s  A d m i n i s t r a t i o n  d u r in g
t h e  y e a r s  1 9 6 7 . 1 9 6 9 . and  1 9 7 1 . By u s i n g  a  s p r e a d  o f
y e a r s ,  t h e  sa m p le  i n c lu d e d  r e s p o n d e n t s  w i th  v a r i n g  d e g r e e s
o f  w ork  e x p e r i e n c e .  F u r t h e r ,  t h e  r e c r u i t i n g  a c t i v i t i e s  o f
l a r g e ,  w e ll-k n o w n  c o r p o r a t i o n s  on  t h e  LSU cam pus g iv e  t h e
sa m p le  s o m e th in g  o f  a  n a t i o n a l  c h a r a c t e r .
The L o u i s i a n a  S t a t e  U n i v e r s i t y  O f f i c e  o f  A lum ni
A f f a i r s  m a i n t a i n s  m a i l in g  l i s t s  b y  d e g r e e - l e v e l ,  c o l l e g e ,
and  y e a r  w h ic h  w ere  made a v a i l a b l e  f o r  t h i s  s t u d y .  A o n e -
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To make s p e c i f i c  s e l e c t i o n s  fro m  t h e  l i s t s ,  e a c h  e n t r y  was
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nu m b ered  s e r i a l l y  and  a  random  num ber t a b l e  e m p lo y e d .
P u b l i c l y - H e ld  C o r p o r a t io n s
F o r  t h i s  s e g m e n t o f  t h e  s u r v e y ,  t h e  u n i v e r s e  was 
d e f i n e d  t o  be th o s e  c o r p o r a t i o n s  l i s t e d  on  t h e  New Y ork 
S to c k  E x ch an g e  t h a t  m et t h e  f o l l o w in g  c o n d i t i o n s *
p
The t a b l e  u s e d  f o r  t h i s  sa m p le  an d  a l l  o t h e r s  i n  
t h i s  s t u d y  c a n  be fo u n d  i n  H e r b e r t  A rk in  and  Raymond R. 
C o l to n ,  T a b le s  f o r  S t a t i s t i c i a n s . B a rn e s  & N oble  C o l le g e  
O u t l in e  S e r i e s  (2nd  e d .  New York* B a rn e s  & N o b le , I n c , ,  






1 .  One th o u s a n d  o r  m ore e m p lo y e e s
2 .  S to c k  t r a n s a c t i o n s  d u r i n g  th e  f i r s t  q u a r t e r  o f  
1972
3 . N ot a  h o l d in g  com pany .
By u s i n g  t h i s  u n i v e r s e ,  c o m p a n ie s  a r e  i n c lu d e d  t h a t  em p lo y  
l a r g e  n u m b ers  o f  c o l l e g e  g r a d u a t e s .
The s o u r c e  f o r  t h i s  m a i l i n g  l i s t  i s  t h e  ISL  D a i ly  
S to c k  P r i c e  In d e x  f o r  t h e  f i r s t  q u a r t e r  1972.-*  The p u b l i ­
c a t i o n  i s  a r r a n g e d  i n  c o lu m n a r  fo rm  w i th  one  co lum n  
d e v o te d  t o  e a c h  i s s u e  o f  e a c h  com pany . T h is  a r r a n g e m e n t  
l e n d s  i t s e l f  t o  s e q u e n t i a l  n u m b e r in g . A f t e r  e l i m i n a t i o n  
o f  m u l t i p l e  l i s t i n g s ,  t h e r e  w ere  14-62 c o m p a n ie s  r e p r e s e n t e d .
A s a m p le  o f  500 c o m p a n ie s  was d raw n  b y  th e  s e q u e n t i a l  
n u m b e r in g  p r o c e s s  and  th e  u s e  o f  a  random  num ber t a b l e .
S in c e  ISL  d o e s  n o t  l i s t  a d d r e s s e s ,  num ber o f  e m p lo y e e s ,  o r  
t h e  n a t u r e  o f  t h e  b u s i n e s s ,  P o o r 's  R e g i s t r y  o f  C o r p o r a t i o n s .
k
D i r e c t o r s .  E x e c u t iv e s  w as u s e d  f o r  t h e s e  i t e m s .  The 
C o l le g e  P la c e m e n t  A n n u a l:  1972 was r e f e r e n c e d  t o  s e c u r e
i n d i v i d u a l  nam es f o r  t h e  c o m p a n ie s ' m a n a g e rs  o f  c o l l e g e  
r e l a t i o n s ,  an d  w h e re  p o s s i b l e ,  t h e  q u e s t i o n n a i r e  was 
a d d r e s s e d  t o  t h e  m a n a g e r  by  n a m e .-’ W here t h i s  i n f o r m a t i o n  
w as u n a v a i l a b l e ,  t h e  t i t l e  "M an ag e r, C o l le g e  R e la t i o n s "
^ I n v e s tm e n t  S t a t i s t i c s  L a b o r a to r y ,  ISL  D a i ly  S to c k  
P r i c e  I n d e x i  New Y ork  S to c k  E x ch a n g e ! 1 9 7 2 . J a n u a r y .  
F e b r u a r y .  M arch (New Y o rk t In v e s tm e n t  S t  a x i s - t i c s  L a b o r a to r y ,  
1 9 7 2 ) .
^ S ta n d a r d  & P o o r 's  C o r p o r a t io n ,  P o o r 's  R e g i s t r y  o f  
C o r p o r a t i o n s .  D i r e c t o r s .  E x e c u t iv e s  (New Y o rk i S ta n d a r d  
& P o o r 's  C o r p o r a t i o n ,  1 9 7 2 ) .
-’C o l le g e  P la c e m e n t  C o u n c i l ,  I n c . ,  C o l le g e  P la c e m e n t 
A n n u a l i 1972 (B e th le h e m , P e n n s y lv a n n ia i  C o l le g e  P la c e m e n t  
C o u n c i l ,  I n c . ,  1 9 7 1 ) .
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w as u s e d .
C e r t i f i e d  P u b l i c  A c c o u n tin g  F irm s
The u n i v e r s e  f o r  c e r t i f i e d  p u b l i c  a c c o u n t i n g  (CPA) 
f i r m s  i s  d e f i n e d  t o  be th o s e  f i r m s  d o m ic i le d  i n  a n y  s t a t e  
o f  t h e  U n tie d  S t a t e s  o r  D i s t r i c t  o f  C o lu m b ia  t h a t  a r e  a l s o  
m em bers o f  t h e  A m erican  I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  
A c c o u n ta n ts  (A ICPA ). F o r  t h e  p u r p o s e s  o f  t h i s  s t u d y  th e  
te rm  " f i r m ” i s  a p p l i e d  t o  b o th  s o l e  p r a c t i t i o n e r s  and  
m u ltim e m b e r f i r m s .  T h is  u n i v e r s e  i s  r e l e v a n t  f o r  t h e  
s t u d y  b e c a u s e  t h e s e  f i r m s  em p loy  a  l a r g e  p r o p o r t i o n  o f  
a c c o u n t in g  m a j o r s .  T h is  i s  e s p e c i a l l y  t r u e  o f  t h e  n a t i o n a l  
f i r m s  i n c lu d e d  i n  t h e  s a m p le .  In  a d d i t i o n ,  t h e  l a r g e r  f i r m s  
a r e  u s u a l l y  in v o lv e d  i n  t h e  d e s ig n  a n d / o r  a u d i t  o f  c o m p u te r -  
b a s e d  M IS.
A c c o u n t in g  F irm s & P r a c t i t i o n e r s t  1971 i s  t h e  s o u r c e  
o f  t h e  m a i l i n g  l i s t . * *  The p u b l i c a t i o n  l i s t s  m em ber f i r m s  
b y  s t a t e  w i th  no  d u p l i c a t i o n  f o r  m u ltim e m b e r  f i r m s .  The 
t o t a l  f o r  a l l  f i r m s  f o r  t h e  f i f t y  s t a t e s  an d  t h e  D i s t r i c t  
o f  C o lu m b ia  i s  15»358»
A s t r a t i f i e d  random  s a m p le  o f  500 f i r m s  w as t a k e n  
w i th  e a c h  s u b u n iv e r s e  ( s t a t e ) h a v in g  i t s  p r o p o r t i o n a l  
r e p r e s e n t a t i o n .  E ach  e n t r y  was s e r i a l l y  n u m b ered  b y  s t a t e ,  
a n d  a  random  num ber t a b l e  w as u s e d  t o  make t h e  s e l e c t i o n s .
^ A m erica n  I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  A c c o u n ta n ts ,  
A c c o u n t in g  F irm s  & P r a c t i o n e r s *  1971 (New York* A m e ric an  
I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  A c c o u n ta n ts ,  1 9 7 2 ) .
N a tu re  o f  Q u e s t i o n n a i r e s
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P a r a l l e l  C o n s t r u c t i o n
P a r a l l e l  c o n s t r u c t i o n  w as u s e d  t o  t h e  g r e a t e s t  e x t e n t
p o s s i b l e  i n  d e s i g n i n g  t h e  q u e s t i o n n a i r e s .  The b a s i c  n a t u r e
o f  t h e  s t u d y  c a l l s  f o r  a n a l y s i s  b y  g r o u p s ,  an d  t h e  f o l lo w in g
d e s i g n a t i o n s  h a v e  b e e n  a s s i g n e d .
G ra d u a te  S c h o o ls  G roup A
LSU A lum ni G roup B
P u b l i c l y - H e I d  C o r p o r a t i o n s  G roup C
C e r t i f i e d  P u b l i c
A c c o u n t in g  F irm s  G roup D
W here p o s s i b l e ,  i d e n t i c a l  w o rd in g  o f  q u e s t i o n s  i s
u s e d  among t h e  g r o u p s .  W here t h i s  w o u ld  h a v e  r e s u l t e d  i n  
a w k w a rd n e s s , s i m i l a r  t e r m in o lo g y  was c h o s e n  w h i le  r e t a i n i n g  
t h e  sam e m e a n in g . The P a r a l l e l  q u e s t i o n s  a r e  r e l a t e d  ( i . e . ,  
p l a c e d  on  t h e  sam e ro w ) b y  g r o u p ,  s e c t i o n ,  an d  q u e s t i o n  
num ber i n  T a b le  1 on  t h e  f o l l o w i n g  p a g e .  Roman n u m e r a ls  
a r e  u s e d  i n  t h e  b o d y  t o  r e p r e s e n t  t h e  s e c t i o n  w h i le  " Q 's "  
d e s i g n a t e  i n d i v i d u a l  q u e s t i o n s .
S c a le d  r e s p o n s e s  a r e  u s e d  e x t e n s i v e l y  th r o u g h o u t  t h e  
q u e s t i o n n a i r e s  b e c a u s e  m o s t o f  t h e  a n s w e rs  a r e  e x p r e s s i o n s  
o f  d e g r e e .  W here a p p r o p r i a t e ,  b i n a r y  r e s p o n s e s  an d  o p e n -  
en d  q u e s t i o n s  h a v e  b e e n  u s e d .
The r e s t  o f  t h i s  c h a p t e r  i s  d e v o te d  t o  a  g e n e r a l  
d i s c u s s i o n  o f  t h e  q u e s t i o n n a i r e s  an d  t h e i r  a n a l y s i s .  Some 
l i b e r t i e s  h a v e  b e e n  t a k e n  w i t h  t h e  a c t u a l  w o rd in g  o f  t h e  
q u e s t i o n s  s o  t h a t  th o s e  a p p e a r i n g  i n  m ore t h a n  one  q u e s ­
t i o n n a i r e  c a n  b e  c o n v e n i e n t l y  d i s c u s s e d .  T h is  a p p ro a c h  i s  
t a k e n  t o  a l lo w  t h e  r e a d e r  t o  becom e f a m i l i a r  w i th  t h e
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i n s t r u m e n t s  b e f o r e  a  f o r m a l  d i s c u s s i o n  o f  t h e i r  a n a l y s i s
7
i s  u n d e r t a k e n .
TABLE 1
INTERGROUP RELATIONSHIP OF 
PARALLEL QUESTIONS
G roup A G roup B G roup C G roup D
I  Q l a I  Q 1 I  Q 1 I  Q 1
I I  Q 1 -2 — — — — — — — —
I I  Q 3 -4 I  Q 2 -3 I  Q 2 -3 I  Q 2 -3
I  Q 4 - 5 I  Q 4 - 5 I  Q 4 - 5
I I  Q 1 -2 I I  Q 1 -2 I I  Q 1 -2
I I  Q 3 -4
I I  Q 3 -8  
I I I  Q 1
I I I  Q 2 -3
I I  Q 3 - 8  
I I I  Q 1 
I I I  Q 2 
I I I  Q 3 - 4
S ee  S am ple  q u e s t i o n n a i r e s  i n  t h e  A p p e n d ic e s — S c a le  
I I I  f o r  G roup A, S e c t i o n  I ,  Q u e s t io n  1 i s  n o t  t h e  sam e a s  
t h e  o t h e r  g r o u p s .
A l l  g ro u p s^—*Sect i o n  I .  Q u e s t io n  i
T h is  q u e s t i o n  i s  com posed  o f  t h e  f o l l o w in g  s i x t e e n
s u b j e c t  a r e a s t
1 .  B a s ic  c o m p u te r  c o n c e p ts
2 .  A d v a n t a g e s / l i m i t a t i o n s  
o f  a  c o m p u te r  s y s te m
3 . P ro g ram m in g
4 .  S y s te m  f l o w c h a r t i n g
5 . S im p le  s y s te m  d e s i g n
6 . I n t e g r a t e d  s y s te m  d e s i g n
7 .  R e p o r t in g  t e c h n iq u e s
8 . I n t e r n a l  c o n t r o l
9 . B a tc h  p r o c e s s i n g
1 0 . R e a l  t im e  p r o c e s s i n g
1 1 . A u d i t in g  c o n c e p ts
1 2 . S y s te m s  f e a s i b i l i t y  
c o n c e p ts
1 3 . D e c i s io n  r u l e  f o r m u l a t i o n
1 4 . E v a l u a t i o n  o f  d a t a  p r o c e s s ­
in g  d e p a r tm e n t  p e r f o rm a n c e
1 5 . P r o j e c t  m anagem ent
1 6 . P ro g ra m  d o c u m e n ta t io n .
The r e a d e r  i s  r e q u e s t e d  t o  c o n s u l t  t h e  sa m p le  q u e s ­
t i o n n a i r e s  i n  A p p e n d ic e s  A, B, C, and  D i n  c o n j u n c t i o n  w i th  
t h e  d i s c u s s i o n  in  t h i s  c h a p t e r .
The r e s p o n d e n t  was a s k e d  t o  r a t e  e a c h  s u b j e c t  a r e a  on  e a c h  
o f  t h e  f o l lo w in g  s c a l e s :
S c a l e s  I  and  I I  a r e  i d e n t i c a l  f o r  a l l  g r o u p s .  S c a le  I I I  
i s  i d e n t i c a l  f o r  G roups B, C, an d  D b u t  d i f f e r s  f o r  
G roup A.
The i n t e n t  o f  t h i s  q u e s t i o n  i s  t o  e s t a b l i s h  t h e  
r e l a t i v e  im p o r ta n c e  o f  e a c h  s u b j e c t  a r e a ,  t h e  d e p th  o f  
k n o w led g e  p r e s e n t l y  r e q u i r e d ,  a n d  t h e  a d e q u a c y  o f  p r e s e n t  
an d  r e c e n t  t r a i n i n g  p ro g ra m s . In  t h e  c a s e  o f  S c a le  I I I ,  
g r a d u a t e  s c h o o l s  w ere  t o  i n d i c a t e  w h e th e r  th e  k n o w led g e  
s h o u ld  be g a in e d  in  th e  u n d e r g r a d u a te  a n d / o r  g r a d u a t e  p r o ­
g ram s r a t h e r  t h a n  th e  d e g re e  o f  p r e p a r a t i o n .
T h ese  r e s p o n s e s  e n a b le  one  t o  e s t a b l i s h ,  i n  a  m ore 
p o s i t i v e  w ay, c u r r i c u lu m  c o n t e n t  an d  a p p r o p r i a t e  t im e  
a l l o c a t i o n s .  T h is  q u e s t i o n  may a l s o  be a  f a c t o r  i n  d e t e r ­
m in in g  th e  t o t a l  num ber o f  MIS c o u r s e s  n e e d e d .
G ra d u a te  S c h o o ls — S e c t i o n  I I
T h is  s e c t i o n  i s  made up  o f  f i v e  b a s i c  q u e s t i o n s
d e s ig n e d  t o  d e te r m in e t
Q 1 .  How e x t e n s i v e l y  c o m p u te r s  a r e  u s e d  in  n o n d a ta -  
p r o c e s s i n g  c o u r s e s  ( i n  MBA p ro g ra m s )
Q 2 . W h e th e r t h e s e  c o u r s e s  u s e  " c a n n e d "  o r  s t u d e n t -  
w r i t t e n  p ro g ra m s  
Q 3 .  W h e th e r  o r  n o t  MBA s t u d e n t s  n e ed  t o  know a  com­
p u t e r  la n g u a g e
S c a le  I  
S c a le  IT
Im p o r ta n c e  ( a l l  g r o u p s ) 
D e p th  o f  K now ledge n e e d e d
S c a le  I I I
( a l l  g r o u p s )
When t o  R e c e iv e  T r a i n in g
S c a le  I I I
(G roup  A o n ly )
’ P r e p a r a t i o n
B, C, and  D)
5^
Q W hich c o m p u te r  la n g u a g e  i s  m o st d e s i r a b l e  an d  
w hen i t  s h o u ld  b e  l e a r n e d
Q 5* An o p t i o n a l  q u e s t i o n  f o r  r e s p o n d e n t  i d e n t i f i c a ­
t i o n .
Q u e s t io n s  1 an d  2 do n o t  h a v e  e x a c t  p a r a l l e l s  i n  t h e  o t h e r  
g r o u p s .  Q u e s t io n s  3 a n d  d o .
The m a in  p u r p o s e  o f  t h e  G r a d u a te - S c h o o l  Q u e s t i o n n a i r e  
i s  t o  f a c i l i t a t e  c o o r d i n a t i o n  o f  u n d e r g r a d u a te  and  g r a d u a te  
p ro g ra m s . W here p o s s i b l e ,  t h e  u n d e r g r a d u a te  c u r r i c u lu m  
s h o u ld  a d e q u a t e l y  p r e p a r e  s t u d e n t s  t o  u n d e r t a k e  g r a d u a te  
w o rk , b u t  t h i s  s h o u ld  n o t  b e  t h e  " a l l  i m p o r t a n t ” c o n s i d e r a ­
t i o n .
A lu m n i. C o r p o r a te ,  an d  CPA F irm s
T h ese  t h r e e  g ro u p s  w ere  a l l  a s k e d  th e  sam e q u e s t i o n  
(w i th  m in o r  t e r m in o lo g y  c h a n g e s )  i n  S e c t i o n  I ,  q u e s t i o n s  
2 - 5 .  The i n f o r m a t i o n  s o u g h t  i s *
Q 2 . I s  k n o w le d g e  o f  a  c o m p u te r  la n g u a g e  n e e d e d ?
Q 3» W hich l a n g u a g e ( s )  s h o u ld  b e  know n?
Q How many MIS c o u r s e s  s h o u ld  be  r e q u i r e d  i n  t h e  
u n d e r g r a d u a te  c u r r i c u lu m ?
Q 5» W hat c o u r s e  a r e a s  s h o u ld  b e  s h o r t e n e d  ( o r  n o t  
s h o r t e n e d )  i n  e x c h a n g e  f o r  m ore MIS c o v e r a g e ?
G roup B, S e c t i o n  I I ,  q u e s t i o n s  1 and  2 a r e  a p p r o x i ­
m a te ly  t h e  sam e ( i d e n t i c a l  f o r  G roups C an d  D) f o r  t h e s e  
t h r e e  g r o u p s .  G e n e r a l l y ,  t h e  i n q u i r i e s  made a r e :
Q 1 .  W ould a  good  MIS b a c k g ro u n d  h a v e  e n h a n c e d  jo b  
o p p o r t u n i t i e s  u p o n  g r a d u a t i o n ?
Q 2 .  W ould a  good  MIS b a c k g ro u n d  im p ro v e  a n  
e m p lo y e e 's  a d v a n c e m e n t o p p o r t u n i t i e s ?
G roup B, S e c t i o n  I I ,  q u e s t i o n s  3 a n d  h av e  no 
p a r a l l e l  i n  t h e  o t h e r  q u e s t i o n n a i r e s .  The tw o q u e s t i o n s  
a r e  d e s ig n e d  t o  a l l o w  a n a l y s i s  by  c o l l e g e  m a jo r  s h o u ld
55
s u c h  a n  a n a l y s i s  be  d e s i r e d .  The l a s t  q u e s t i o n  i n  a l l  o f  
t h e  q u e s t i o n n a i r e s  i s  f o r  r e s p o n d e n t  i d e n t i f i c a t i o n  a n d  i s  
o p t i o n a l .
P a r a l l e l i s m  s t a r t s  a g a i n  w i t h  t h e  r e m a in in g  q u e s ­
t i o n n a i r e s  (G roups C an d  D) an d  c o n t i n u e  t o  t h e  en d  e x c e p t  
f o r  G roup  D, S e c t i o n  I I I ,  q u e s t i o n  2 .  T h is  q u e s t i o n  a s k e d  
f o r  t h e  num ber o f  a c c o u n ta n t s  on  th e  CPA f i r m 's  s t a f f s  and  
h a s  no  p a r a l l e l  i n  a n y  o t h e r  q u e s t i o n n a i r e .
Q u e s t io n s  3 -9  o f  S e c t i o n  I I  i n  b o th  G ro u p s C a n d  D 
a r e  d e s ig n e d  t o  d e te r m in e i
Q 3 . W h e th e r  o r  n o t  a  c o m m u n ic a tio n s  p ro b le m  
e x i s t s  i n  t h e  MIS a r e a
Q ^ -5 »  The n a t u r e  o f  CPA f i r m s '  c o n t r i b u t i o n  
to w a rd  MIS d e s i g n
Q 6 - 8 . The r o l e  f u n c t i o n a l  s p e c i a l i s t s  s h o u ld  p l a y  
i n  MIS d e s i g n .
The m ain  p u r p o s e  o f  S e c t i o n  I I I  i n  G ro u p s C an d  D 
i s  t o  e s t a b l i s h  e n t i t y  s i z e  an d  t h e  d e g r e e  o f  p a r t i c i p a t i o n  
b y  a c c o u n ta n t s  a n d / o r  f u n c t i o n a l  m a n a g e rs  i n  MIS d e s i g n  
a n d / o r  a u d i t .
A c o n c e r t e d  e f f o r t  h a s  b e e n  made t o  g a t h e r  t h e  sam e 
b a s i c  i n f o r m a t i o n  fro m  t h e  v a r i o u s  g r o u p s .  T h is  w i l l  
a l lo w  a n a l y s i s  b y  g r o u p s  t o  d e te r m in e  w h e th e r  o r  n o t  
s i g n i f i c a n t  d i f f e r e n c e s  i n  n e e d  e x i s t .  W h e th e r  o r  n o t  a  
s i n g l e  c u r r i c u lu m  c o u ld  s e r v e  a c c o u n ta n t s  a s  w e l l  a s  o t h e r  
b u s i n e s s  m a jo r s  i s  a  q u e s t i o n  t h a t  n e e d s  t o  b e  a n s w e r e d .
M ethod o f  A n a ly s i s
The c e n t r a l  them e p e r v a d in g  t h e  a n a l y s i s  o f  t h e
q u e s t i o n n a i r e s  i s  t o  d i s c o v e r  s i g n i f i c a n t  d i f f e r e n c e s  ( i f  
t h e y  e x i s t )  among r e s p o n d e n t  g r o u p s .  T h is  a p p ro a c h  i s  
n e c e s s a r y  i n  o r d e r  t o  d e te r m in e  w h e th e r  o r  n o t  one  c u r r i c ­
u lum  w i l l  s e r v e  b o th  a c c o u n t i n g  a n d  o t h e r  b u s i n e s s  s c h o o l  
m a jo r s .  T h re e  s t a t i s t i c a l  t o o l s  s u i t a b l e  f o r  t h i s  p u rp o s e  
a r e  i
1 .  M u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e
2 . U n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e
3 . F re q u e n c y  t a b u l a t i o n s
S e c t i o n  I ,  q u e s t i o n  1 o f  a l l  g ro u p s  w e re  s u b j e c t e d  
t o  m u l t i v a r i a t e  a n a l y s e s  o f  v a r i a n c e .  F re q u e n c y  t a b u l a t i o n s  
w e re  made f o r  a l l  o t h e r  q u e s t i o n s .
The r e a s o n  f o r  r u n n in g  a  m u l t i v a r i a t e  a n a l y s i s  o f  
v a r i a n c e  i s  t o  d e te r m in e  w h e th e r  o r  n o t  one  c u r r i c u lu m  
w i l l  s e r v e  b o th  a c c o u n t i n g  an d  o t h e r  b u s i n e s s  m a j o r s .  T h is  
a n a l y s i s  t e c h n iq u e  c o n s t r u c t s  v e c t o r s  o f  t h e  r e s p o n s e s  
b y  r e s p o n d e n t  g ro u p s  an d  c o m p a re s  t h e i r  m eans f o r  s i g n i f ­
i c a n t  d i f f e r e n c e s .  S h o u ld  t h e  r e s u l t  i n d i c a t e  a  n e e d  f o r  
s e p a r a t e  c u r r i c u l a ,  a d d i t i o n a l  a n a l y s e s  a r e  r e q u i r e d  t o  
i d e n t i f y  a p p r o p r i a t e  c o m p o n e n ts  f o r  t h e  s e p a r a t e  c o u r s e s .
The u n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  c o m p a re s  t h e  
m eans among r e s p o n d e n t  g ro u p s  b y  s u b j e c t - a r e a s  t o  d e t e r ­
m ine  i f  s i g n i f i c a n t  d i f f e r e n c e s  e x i s t .  T h a t  i s ,  t h e  
c o m p a r is o n  i s  made on  a n  a r e a - b y - a r e a  b a s i s  r a t h e r  t h a n  on 
a  v e c t o r  b a s i s  a s  i s  t h e  c a s e  w i th  t h e  m u l t i v a r i a t e  
a n a l y s i s .  The u n i v a r i a t e  a n a l y s i s  i s  t h e  one  t h a t  i d e n ­
t i f i e s  t h e  r e l a t i v e  im p o r ta n c e  o f  a n y  i n d i v i d u a l  s u b j e c t -  
a r e a  am ong th e  r e s p o n d e n t  g r o u p s .
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Summary
The p ro b le m  o f  d e s i g n i n g  a  MIS c u r r i c u lu m  f o r  
s c h o o l s  o f  b u s i n e s s  was a p p ro a c h e d  by  s u r v e y i n g  f o u r  
i n t e r e s t e d  g ro u p s  by  m a i l  q u e s t i o n n a i r e s .  P a r a l l e l i s m  was 
d e s ig n e d  i n t o  t h e  q u e s t i o n n a i r e s  t o  f a c i l i t a t e  a n a l y s i s  by 
g r o u p s .  U n i v a r i a t e  an d  m u l t i v a r i a t e  a n a l y s e s  w ere  em p lo y ed  
a lo n g  w i th  f r e q u e n c y  d i s t r i b u t i o n s  t o  p e r f o r m  t h e  a c t u a l  
a n a l y s i s .
CHAPTER IV
SURVEY RESPONSE ANALYSIS— PART I —
GENERAL QUESTIONS
T h is  i s  t h e  f i r s t  o f  tw o c h a p t e r s  d e v o te d  t o  r e s p o n s e  
a n a l y s i s .  D e t a i l s  o f  t h e  i n i t i a l  an d  f o l lo w - u p  m a i l i n g s  
o f  t h e  q u e s t i o n n a i r e  a r e  p r e s e n t e d  f i r s t .  T h is  d i s c u s s i o n  
i s  f o l lo w e d  by  a n  i n  d e p th ,  q u e s t i o n - b y - q u e s t i o n  e x a m in a ­
t i o n  o f  t h e  r e s p o n s e s  t o  a l l  q u e s t i o n s  e x c e p t  t h e  s i x t e e n  
s u b j e c t - a r e a  q u e s t i o n s  (p ag e  1 o f  a l l  q u e s t i o n n a i r e s ) an d  
t h o s e  p e r t a i n i n g  t o  p ro g ra m m in g . The r e s p o n s e s  d i s c u s s e d  
i n  t h i s  c h a p t e r  r e l a t e  t o  t h e  m ore g e n e r a l  q u e s t i o n s  t h a t  
w e re  a s k e d .  R e sp o n se s  t o  t h e  s i x t e e n  s u b j e c t - a r e a  q u e s ­
t i o n s  a n d  th o s e  p e r t a i n i n g  t o  p ro g ra m m in g  a r e  d i s c u s s e d  
i n  C h a p te r  V.
M a i l in g s  and  R e sp o n se s
The sa m p le  s e l e c t i o n  p r o c e d u r e s  w e re  c o v e r e d  i n  
C h a p te r  I I I ,  p a g e s  4 -7 -50 . I n i t i a l  a n d  f o l lo w - u p  m a i l i n g  
d a t e s  a r e  show n i n  T a b le  2 .
Two l i n e s  o f  r e a s o n i n g  a r e  a p p l i c a b l e  w hen s e l e c t i n g  
f o l lo w - u p  i n t e r v a l s  an d  d u e  d a t e s .  One schem e i s  t o  h a v e  
t h e  d u e - d a t e  f o l lo w  t h e  i n i t i a l  m a i l i n g  b y  a b o u t  t h r e e  
w eeks w i t h  a  f o l lo w - u p  a t  a b o u t  one  an d  o n e - h a l f  o r  tw o
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w e e k s . The r a t i o n a l e  f o r  t h i s  a p p ro a c h  i s  t h a t  th e  
r e s p o n d e n t  w i l l  be  p l a c e d  u n d e r  p s y c h o l o g i c a l  p r e s s u r e  t o  
f i l l  o u t  t h e  q u e s t i o n n a i r e  im m e d ia te ly .  T h a t i s ,  t h e r e  i s  
i n s u f f i c i e n t  t im e  t o  a l l o w  h i s  p u t t i n g  i t  o f f .
TABLE 2
IN IT IA L  AND FOLLOW-UP MAILING DATES 
OF SURVEY QUESTIONNAIRES
t j
f t a)P +j <d
i—1 bfl 1 tit) T3 at -p xs
OS £ S  £ 0) £  at
S o p
0)
•H *H O *H 10 >
•P  rH rH I—1 f t  Q> •rH a> o
•H *H H * H at S co a) G H
£  d o  rt rH *H <u £ •H H
M  g f t f t  f t P  P f t  « :
G rad S c h o o ls  A ug. 16 S e p . 15 30 D ays S e p . 30 45  D ays
A lum ni A ug. 18 S e p . 15 28 D ays S e p . 30 43 D ays
C o r p o r a t io n s  S e p .  2 S e p . 25 23 D ays O c t .  14 42 D ays
CPA F irm s  A ug. 18 S e p . 15 28 D ays S e p . 30 43 D ays
a A l l  m a i l i n g s  a n d  r e c e i p t s  w ere  i n  1 9 7 2 .
The o t h e r  a p p ro a c h  a l lo w s  a  much l o n g e r  p e r i o d  o f  
t im e  fro m  t h e  i n i t i a l  m a i l i n g  t o  t h e  d u e - d a t e  ( a p p r o x i ­
m a te ly  s i x  w e e k s )  w i t h  a  f o l lo w - u p  a b o u t  tw o w eeks b e f o r e  
t h e  f i n a l  d u e - d a t e .  The d i s a d v a n t a g e  o f  t h i s  a p p ro a c h  i s  
t h e  te n d e n c y  o f  som e r e s p o n d e n t s  t o  p o s tp o n e  c o m p le t in g  
t h e  q u e s t i o n n a i r e ,  f o r  t h e r e  i s  am p le  t im e  t o  f i l l  i t  o u t  
l a t e r .  T h is  d i s a d v a n t a g e  i s  o f f s e t ,  h o w e v e r , by  t h e  
f o l lo w - u p  a r r i v i n g  j u s t  tw o w eek s b e f o r e  t h e  d e a d l i n e .
A lth o u g h  t h e  s h o r t e r  t im e  s p a n  w o u ld  a l l o w  e a r l i e r  
t a b l u a t i o n  o f  t h e  r e s u l t s ,  i t  w as f e l t  t h a t  a  l a r g e r  r e t u r n  
w o u ld  be  a c h ie v e d  u s i n g  th e  l o n g e r  t i m e .  The l o n g e r . t i m e
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w as u s e d ,  an d  r e s p o n d e n t s  r e a c t e d  a s  e x p e c te d ,  i . e . ,  many 
o f  th em  w i t h h e l d  t h e i r  r e s p o n s e s  u n t i l  r e c e i v i n g  th e  
f o l l o w - u p .  The t a b u l a t i o n  o f  m a i l in g s  an d  r e s p o n s e s  by  
g ro u p s  i s  show n i n  T a b le  3«
S e c t i o n s  C o v e red
T h is  d i s c u s s i o n  o f  t h e  r e s p o n s e s  b e g in s  w i th  t h e  
l a t t e r  q u e s t i o n s  and  m oves to w a rd  t h e  f r o n t .  S in c e  th e  
l a s t  q u e s t i o n s  a r e  t h e  m ore g e n e r a l  o n e s ,  t h i s  i s  a  l o g i c a l  
a p p r o a c h .  The q u e s t i o n n a i r e s  w ere  n o t  p r i n t e d  i n  t h i s  
o r d e r  b e c a u s e  t h e  t e s t  i n t e r v i e w s  i n d i c a t e d  t h a t  many 
p e o p le  e x e r c i s e  g r e a t e r  c a r e  on  t h e i r  e a r l i e r  r e s p o n s e s  
t h a n  on  t h e i r  l a t t e r  o n e s .  By p l a c i n g  t h e  m ore c r u c i a l  
q u e s t i o n s  f i r s t ,  t h e  q u a l i t y  o f  t h o s e  a n s w e rs  s h o u ld  h a v e  
b e e n  im p ro v e d .
A l l  o f  t h e  q u e s t i o n s  ( o r  s t a t e m e n t s  u s e d  i n s t e a d  o f  
q u e s t i o n s )  w h ic h  u s e  s c a l e d  r e s p o n s e s  a ssu m e  a n  u n d e r l y i n g  
c o n tin u u m . To s i m p l i f y  t h e  r e s p o n d e n t 's  t a s k ,  h e  w as a s k e d  
t o  " c h e c k "  d i s c r e t e  p o i n t s  o n  t h e  c o n tin u u m  r a t h e r  t h a n  
c h o o s e  f ro m  a n  i n f i n i t e  n u m b e r. T h is  i s  a  v a l i d  r e s e a r c h  
t e c h n iq u e  w h ic h  m akes t h e  q u e s t i o n n a i r e  much e a s i e r  t o  
c o m p le te  w h i le  s t i l l  a l l o w i n g  t h e  c o n c e p t  o f  a  c o n tin u u m
1A lth o u g h  t h i s  w as m e n tio n e d  f r e q u e n t l y  d u r i n g  t h e  
p r e t e s t  o f  t h e  q u e s t i o n n a i r e s ,  i t  w as m o st f o r c e f u l l y  
e x p r e s s e d  b y  W il l ia m  C. M ilam , J r .  o f  IBM. He i n d i c a t e d  
t h a t  IBM f r e q u e n t l y  c i r c u l a t e s  q u e s t i o n n a i r e s  among i t s  
e m p lo y e e s ,  an d  t h e y ,  n e a r l y  a lw a y s ,  a n s w e r  t h e  e a r l i e r  
q u e s t i o n s  m ore c a r e f u l l y  t h a n  t h e  l a t t e r .  W il l ia m  C.
M ilam , J r . ,  D a ta  P r o c e s s i n g  S a l e s  R e p r e s e n t a t i v e ,  IBM 
C o r p o r a t i o n ,  B a to n  R ouge, L o u i s i a n a ,  Ju n e  2 2 , 1 9 7 2 .
TABLE 3
QUESTIONNAIRE MAILINGS AND RESPONSES BY GROUPS
M a ile d R e tu rn e d In c o m p le te P r o c e s s a b le
Number P e r c e n t Number P e r c e n t Number P e r c e n t Number P e r c e n t
G ra d u a te  S c h o o ls 102 1 0 0 .0 63 6 1 . 8 5 4 .9 58 5 6 .9
A lum ni 3 46 1 0 0 . 0 104 3 0 .1 7 2 .1 97 2 8 .0
C o r p o r a t io n s 500 1 0 0 . 0 95 1 9 . 0 7 1 .4 88 1 7 .6
CPA F irm s 500 1 0 0 .0 122 2 4 .4 _ 4 0 . 8 118 2 3 .6
T o ta l  A l l  G roups 1448 1 0 0 .0 384 2 6 .5 23 1 . 6 361 2 4 .9
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t o  s t a n d .
S e c t i o n  I I I — G ro u p s C a n d  D
Q u e s t io n  l /G r o u p s  C an d  D
The r e s p o n s e s  t o  S e c t i o n  I I I  f o r  G roups C ( C o r p o r a te )  
a n d  D (CPA F irm s )  a r e  p r e s e n t e d  i n  t h e  f o l l o w in g  t a b l e s .  
Q u e s t io n  1 a s k e d  t h e  r e s p o n d e n t  t o  c l a s s i f y  h i s  f i r m ’ s 
a c t i v i t i e s  b y  t h e  a r e a  s e r v e d ,  i . e . ,  i n t e r n a t i o n a l ,  
n a t i o n a l ,  r e g i o n a l ,  o r  l o c a l .  The t a b u l a t i o n  f o r  t h i s  
q u e s t i o n  a p p e a r s  i n  T a b le
TABLE b
GEOGRAPHICAL AREAS SERVED BY 
RESPONDING CORPORATIONS 
AND CPA FIRMS
C o r p o r a t io n s CPA F irm s
A re a  S e rv e d Num ber P e r c e n t Number P e r c e n t
I n t e r n a t i o n a l 33 3 8 .^ 6 5 .1
N a t io n a l k l ^7 0 7 3 2 .6
R e g io n a l 11 1 2 . 8 21 1 7 .9
L o c a l 1 1 . 1 —87
T o ta l  R e sp o n se s 1 0 0 . 0 117 1 0 0 . 0
The c o r p o r a t e  r e s p o n s e  o f  8 6 .1  p e r c e n t  b e in g  n a t i o n a l
o r  l a r g e r  i s  a b o u t  w h a t o n e  w ou ld  e x p e c t  c o n s i d e r i n g  t h a t
t h e  u n i v e r s e  w as d e f i n e d  t o  be  ( b a s i c a l l y )  t h o s e  f i r m s
2l i s t e d  o n  t h e  New Y ork  S to c k  E x c h a n g e . S in c e  t h e  l a r g e r  
f i r m s  h a v e  b e e n  m ore p r o g r e s s i v e  i n  t h e  f i e l d  o f  MIS, t h e y ,  
p r e s u m a b ly ,  p u t  m ore s t r e s s  on t h i s  f a c e t  o f  em p lo y ee
o
S ee  p a g e  ^8 f o r  e x a c t  d e f i n i t i o n  o f  t h i s  u n i v e r s e .
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t r a i n i n g .  I n  a d d i t i o n ,  t h e y  r e c r u i t  c o l l e g e  g r a d u a t e s  m ore 
v i g o r o u s l y  t h a n  s m a l l e r  f i r m s  th e r e b y  e a r n i n g  t h e i r  r i g h t  
t o  be  i n c l u d e d  i n  t h i s  s u r v e y .
L o c a l  an d  r e g i o n a l  CPA f i r m s  a c c o u n te d  f o r  9 2 .3  p e r ­
c e n t  o f  G roup D r e s p o n s e s  r e f l e c t i n g  t h e  l a r g e  num ber o f  
s m a l l  f i r m s  i n  t h e  U n ite d  S t a t e s .  The n e e d s  o f  t h e s e  f i r m s  
c a n n o t  b e  i g n o r e d ,  h o w e v e r , f o r  t h e y  c o n s t i t u t e  a  p o r t i o n  
o f  t h e  a c c o u n t i n g  m a j o r ’s  jo b  m a r k e t .  F u r th e r m o r e ,  t h e s e  
f i r m s  a r e  a  s i g n i f i c a n t  s o u r c e  o f  MIS i n f o r m a t i o n  f o r  t h o s e  
c o m p a n ie s  t o o  s m a l l  t o  d e v e lo p  t h e i r  ow n. T h e i r  e f f o r t s  
may b e ,  p r e s e n t l y ,  c o n c e n t r a t e d  i n  t h e  a r e a  o f  p a r t i a l  
s y s te m s  ( i . e . ,  c l i e n t s  u t i l i z i n g  t i m e - s h a r i n g  o r  s e r v i c e  
b u r e a u  a r r a n g e m e n t s ) ,  b u t  t h e y  w i l l  be  i n f l u e n t i a l  i n  t h e  
d e v e lo p m e n t o f  MIS f o r  s m a l l e r  c o m p a n ie s .
Q u e s t io n  2 /G ro u p s  C an d  D
Q u e s t io n  2 , "How many a c c o u n ta n t s  a r e  on  t h e  s t a f f  a t  
y o u r  p a r t i c u l a r  o f f i c e ? "  a p p e a r s  i n  t h e  CPA f i r m  q u e s t i o n ­
n a i r e  o n l y ,  The r e s p o n s e s  a r e  show n i n  T a b le  5 . No com­
m en t w i l l  be  made on  f i r m  s i z e  a t  t h i s  t im e  s i n c e  i t  i s  
d i s c u s s e d ,  w h e re  a p p r o p r i a t e ,  i n  c o n n e c t i o n  w i th  o t h e r  
q u e s t i o n s .
Q u e s t io n  2 /G ro u p  C and
Q u e s t io n  3 /G ro u p  D
T h ese  tw o q u e s t i o n s  a r e  b a s i c a l l y  t h e  sa m e . F o r  
G roup  C t h e  q u e s t i o n  r e a d s ,  "D oes t h e  com pany u s e  a  
c o m p u te r -b a s e d  m anagem ent i n f o r m a t i o n  s y s te m ? "  W hereas 
f o r  G roup D i t  a s k e d ,  "D oes y o u r  f i r m  a u d i t  c l i e n t s  who
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a r e  u t i l i z i n g  c o m p u te r -b a s e d  a c c o u n t i n g  a n d / o r  m anagem ent 
i n f o r m a t i o n  s y s te m s ?  ( I n c lu d e  t h o s e  c l i e n t s  u s i n g  s e r v i c e  
b u r e a u s  o r  t im e - s h a r e d  s y s t e m s . ) . ” The r e s p o n s e s  t o  t h i s  
q u e s t i o n  a r e  p r e s e n t e d  i n  T a b le  6 .
TABLE 5
RANKING OF ACCOUNTING FIRMS BY NUMBER 
OF ACCOUNTANTS EMPLOYED
Number o f  
A c c o u n ta n ts
Number o f  
F irm s P e r c e n t
U nder 5 58 4 9 .5 7 3
5 -9 38 3 2 .4 7 9
1 0 -1 4 10 8 .5 4 7
1 5 -1 9 2 1 .7 0 9
2 0 -2 5 6 5 .1 2 8
2 6 -7 5 — 2 .  2 ,^ 6 4
T o t a l  R e sp o n se s 117 1 0 0 .0 0 0
TABLE 6
COMPANIES OR CLIENTS UTILIZING COMPUTER-BASED
MANAGEMENT INFORMATION SYSTEMS
C o r p o r a t io n s CPA :F irm s
Number P e r c e n t Number P e r c e n t
Y es— C o m p u te r -b a s e d  s y s te m
i s  u s e d 76 8 8 .4 98 8 3 . 8
No— C o m p u te r -b a s e d  s y s te m  
i s  n o t  u s e d 10 1 1 .6 19 1 6 . 2
T o t a l  R e sp o n se s 1 0 0 .0 117 1 0 0 .0
S in c e  o v e r  83  p e r c e n t  o f  t h e  r e s p o n d e n t s  i n  b o th
g ro u p s  i n d i c a t e  in v o lv e m e n t  w ith , c o m p u te r - b a s e d  MIS, i t  
se em s s a f e  t o  assum e t h a t  b u s i n e s s  g r a d u a t e s  w i l l  be
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e x p o s e d  t o  t h e s e  s y s te m s .  A llo w in g  th em  t o  g r a d u a te  w i th ­
o u t  a  s u i t a b l e  MIS b a c k g ro u n d  w o u ld  b e  u n j u s t  t o  th e  
g r a d u a t e  a s  w e l l  a s  t h e  e m p lo y e r .
To d e te r m in e  w h e th e r  o r  n o t  com pany s i z e  h a s  an y  
i n f l u e n c e  on  t h e  u s e  o f  c o m p u te r - b a s e d  MIS, t h e  r e s p o n s e s  
t o  t h i s  q u e s t i o n  w ere  a n a ly z e d  b y  a r e a  s e r v e d .  T h ese  d a t a  
a r e  p r e s e n t e d  i n  T a b le  7 .  An o v e rw h e lm in g  m a j o r i t y  o f  t h e  
c o m p a n ie s  r e s p o n d in g ,  r e g a r d l e s s  o f  s i z e ,  do  u s e  c o m p u te r -  
b a s e d  s y s te m s .
The a n a l y s i s  o f  CPA f i r m s  b y  s i z e  y i e l d e d  s i m i l a r  
r e s u l t s  w h ic h  a r e  p r e s e n t e d  i n  T a b le  8
A l l  f i r m s  i n  t h e  I n t e r n a t i o n a l ,  N a t i o n a l ,  and  
R e g io n a l  c l a s s i f i c a t i o n s  h ad  a u d i t  c l i e n t s  u t i l i z i n g  some 
ty p e  o f  c o m p u te r - b a s e d  r e c o r d  s y s te m . E ven t h e  l o c a l  f i r m s  
h ad  s i g n i f i c a n t  c o n t a c t  ( 7 9 .3  p e r c e n t )  w i th  t h e s e  s y s te m s .  
B ased  on  t h i s  i n f o r m a t i o n ,  a c c o u n t in g  m a jo r s  n e e d  MIS 
t r a i n i n g  w h e th e r  t h e y  i n t e n d  t o  a c c e p t  em ploym en t w i th  a  
l a r g e  o r  a  s m a l l  f i r m .
Q u e s t io n  3 /G ro u p  C and
Q u e s t io n  4 /G ro u p  D
Q u e s t io n  3 f o r  G roup  C a s k e d ,  "Do t h e  c o m p a n y 's  
f u n c t i o n a l  m a n a g e rs  (m an ag em en t, m a r k e t in g ,  b u s i n e s s  
f i n a n c e ,  a n d  a c c o u n t i n g )  p l a y  a n  a c t i v e  r o l e  i n  t h e  d e s ig n
■^In some i n s t a n c e s ,  t h e  t o t a l  r e s p o n s e s  f o r  s u b ­
g r o u p s  w i l l  n o t  e q u a l  t h e  t o t a l  r e s p o n s e s  f o r  q u e s t i o n  1 . 
T h is  r e s u l t s  f ro m  some o f  t h e  r e s p o n d e n t s  n o t  a n s w e r in g  
a l l  q u e s t i o n s  i n  t h e  q u e s t i o n n a i r e .  In  e a c h  i n s t a n c e ,  
a l l  a v a i l a b l e  r e s p o n s e s  a r e  u s e d .  A s i m i l a r  s i t u a t i o n  
o c c u r s  i n  o t h e r  s e c t i o n s  o f  t h e  q u e s t i o n n a i r e .
TABIE 7
COMPANIES USING COMPUTER-BASED MANAGEMENT 
INFORMATION SYSTEMS BY AREA SERVED
I n t e r n a t i o n a l  
Number P e r c e n t
N a t io n a l  
Number P e r c e n t
R e g io n a l  
Number P e r c e n t
L o c a l 
Number P e r c e n t
A l l  A re a s  
Number P e r c e n t
Yes 31* 9 3 .9 37 9 0 .2 7 6 3 .6 1 1 0 0 .0 76 8 8 .4
No 2 6 .1 4 9 .8 4 3 6 .4 0 0 .0 10 1106
T o ta l
R e sp o n se s  33 1 0 0 .0 41 1 0 0 .0 11 1 0 0 .0 1 1 0 0 .0 86 1 0 0 .0
TABLE 8
CLIENTS UTILIZING COMPUTER-BASED ACCOUNTING AND/OR MANAGEMENT 
INFORMATION SYSTEMS BY AREA SERVED
I n t e r n a t i o n a l N a t io n a l R e g io n a l L o c a l A l l  A re a s
Number P e r c e n t Number P e r c e n t Number P e r c e n t Number P e rc e n t Number P e r c e n t
Yes 5 1 0 0 .0 3 1 0 0 .0 21 1 0 0 .0 69 7 9 .3 98 8 4 .5
No 0 0 .0 0  0 .0 0 0 .0 18 2 0 .7 18 1 5 .5
T o t a l
R e sp o n se s 5 1 0 0 .0 3 1 0 0 .0 21  1 0 0 .0 87 1 0 0 .0 116 1 0 0 .0
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o f  t h e  f i r m 's  m anagem ent i n f o r m a t i o n  s y s te m ? "  F o r  G roup D# 
t h e  q u e s t i o n  was p h r a s e d ,  "D oes y o u r  f i r m  d e s i g n  o r  h e lp  
d e s i g n  c o m p u te r -b a s e d  a c c o u n t in g  a n d / o r  m anagem ent i n f o r ­
m a t io n  s y s te m s ? "  The c o r p o r a t e  a n d  CPA f i r m  r e s p o n s e s  a r e  
show n i n  T a b le  9 .
TABLE 9
MANAGERS AND CPA FIRM PARTICIPATION 
IN MIS DESIGN
C o r p o r a t io n s  
Number P e r c e n t
CPA F irm s  
Number P e r c e n t
Yes 49 6 *1-.5 82 6 9 . 5
No 1 1 .3 36 3 0 .5
O nly  t o  a  l i m i t e d  d e g re e 26 3 ^ .2 —  _ _
T o t a l  R e sp o n se s 7 5 1 0 0 . 0 118  1 0 0 . 0
C o r p o r a te  m a n a g e rs  show  a  h e a v y  p a r t i c i p a t i o n  i n  t h e  
d e s i g n  o f  t h e s e  s y s te m s  w i th  9 8 , 7  p e r c e n t  p a r t i c i p a t i n g  a t  
l e a s t  t o  some d e g r e e .  A lth o u g h  t h e  p a r t i c i p a t i o n  i s  q u i t e  
h i g h ,  c u r r e n t  l i t e r a t u r e  s u g g e s t s  t h a t  t h e  m a n a g e r s ' c o n -
| l
t r i b u t i o n s  h a v e  b e e n  l e s s  t h a n  w ere  d e s i r a b l e .  P e rh a p s  
a n  u p g r a d in g  o f  t h e i r  MIS e x p e r t i s e  w ou ld  im p ro v e  t h i s  
s i t u a t i o n .
The CPA f i r m s  w ere  f o r c e d  t o  a  "Y es" o r  "No" a n s w e r  
on  t h i s  q u e s t i o n ,  an d  o v e r  69  p e r c e n t  i n d i c a t e d  t h a t  t h e y  
d i d  d e s i g n  o r  h e lp  d e s i g n  c o m p u te r -b a s e d  s y s te m s .  I t  i s  
n o t  s u r p r i s i n g  t h a t  CPA f i r m s  a r e  n o t  a s  a c t i v e  i n  d e s ig n -r­
i n g  t h e  s y s te m s  a s  i n  a u d i t i n g  th e m .
h.
T h is  c o n t e n t i o n  w as d o c u m e n te d  m  C h a p te r  1 .
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The a n a l y s i s  o f  t h i s  q u e s t i o n ,  b y  a r e a  s e r v e d ,  i s  
p r e s e n t e d  i n  T a b le  10 f o r  t h e  C o r p o r a te  r e s p o n d e n t s  and  
T a b le  11 f o r  t h e  CPA f i r m s .
A p p a r e n t ly ,  a n y  f i r m  l a r g e  e n o u g h  t o  be  on  t h e  New 
Y ork S to c k  E x ch a n g e  in v o lv e s  i t s  m a n a g e rs  i n  t h e  d e s ig n  o f  
t h e  c o m p a n y 's  MIS a t  l e a s t  t o  som e d e g r e e .  T h e re  i s  one 
r e s p o n d e n t  (a n  i n t e r n a t i o n a l  com pany) w h ic h  c h e c k e d  "N o ,"  
b u t  i t  i s  s o  d i v e r g e n t  f ro m  t h e  o t h e r  r e s p o n s e s  t h a t  one 
m u st w o n d e r w h e th e r  o r  n o t  t h e  q u e s t i o n  was m arked  a s  
i n t e n d e d .  We may s a f e l y  c o n c lu d e  t h a t  MIS t r a i n i n g  
w o u ld  b e  u s e f u l  t o  b u s i n e s s  m a jo r s ,  an d  e s p e c i a l l y  s o ,  i f  
t h e y  i n t e n d  t o  w o rk  f o r  one  o f  t h e  l e . r g e r  c o r p o r a t i o n s .
The CPA f i r m  a n a l y s i s  b y  a r e a  s e r v e d  i s  p r e s e n t e d  i n  
T a b le  1 1 . L o c a l  f i r m s  p a r t i c i p a t e  t h e  l e a s t  i n  MIS d e s i g n ,  
b u t  e v e n  h e r e ,  o v e r  62  p e r c e n t  g a v e  a n  a f f i r m a t i v e  r e s p o n s e .  
MIS t r a i n i n g  w i l l  be  b e n e f i c i a l  e v e n  f o r  th o s e  a c c o u n t in g  
m a jo r s  who e x p e c t  t o  w ork  w i th  a  l o c a l  f i r m .
Q u e s t io n  ^f/G roup C an d
Q u e s t io n  5 / G roup D
T h ese  tw o q u e s t i o n s  w e re  f o r  r e s p o n d e n t  i d e n t i f i c a ­
t i o n  o n ly  an d  w ere  o p t i o n a l .  T hey w e re  h e l p f u l  i n  c o r ­
r e c t i n g  t h e  m a i l i n g  l i s t s  f o r  t h e  f o l lo w - u p  m a i l i n g  b u t  
w ere  n o t  u s e d  i n  a n y  o t h e r  w ay .
S e c t i o n  I I — G ro u p s Bt C. an d  D
Q u e s t io n s  1 -8  a r e  i d e n t i c a l  f o r  G roups C an d  D w i th  
t h e  e x c e p t i o n  o f  m in o r  t e r m in o lo g y  c h a n g e s .  Q u e s t io n s  1 
an d  2 o f  G roup B a r e  p a r a l l e l s  f o r  1 an d  2 o f  G roups C an d  
D i n  t h a t  t h e y  a s k  t h e  sam e b a s i c  q u e s t i o n  b u t  w i t h  a
TABLE 10
MANAGER PARTICIPATION IN MIS DESIGN BY AREA SERVED
I n t e r n a t i o n a l  
Number P e r c e n t
N a t io n a l  
Number P e r c e n t
R e g io n a l  
Number P e r c e n t
L o c a l 
Number P e r c e n t
A l l  A re a s  
Number P e r c e n t
Yes 18 6 0 .0 27 7 1 .1 3 4 2 .9 1 1 0 0 .0 49 6 4 .5
No 1 3 .3 0 0 .0 0 0 .0 0 0 .0 1 1 .3
L im ite d
D e g ree 11 3 6 .7 11 2 8 .9 4 5 7 .1 0 0 .0 26 3 4 .2
T o ta l
R e sp o n se s SO 1 0 0 .0 38 1 0 0 .0 7 1 0 0 .0 1 1 0 0 .0 76 1 0 0 .0
CPA FIRM PARTICIPATION
TABLE 11 
IN MIS DESIGN BY AREA SERVED
I n t e r n a t i o n a l  
Number P e r c e n t
N a t io n a l  
Number P e r c e n t
R e g io n a l  
Number P e r c e n t
L o c a l  
Number P e r c e n t
A l l  A re a s  
Number P e r c e n t
Yes 6 1 0 0 .0 3 1 0 0 .0 19 9 0 .5 54 6 2 .1 82 7 0 .1
No 0 0 .0 0 0 .0 2 9 .5 33 3 7 .9 35 2 9 .9
T o t a l
R e sp o n se s 6 1 0 0 .0 3 1 0 0 .0 21 100*0 87 1 0 0 .0 117 1 0 0 .0
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c o n s i d e r a b l e  c h a n g e  i n  t e r m in o lo g y .  F o r  t h i s  r e a s o n  t h e  
q u e s t i o n s  w i l l  be s t a t e d ,  i n  t h i s  d i s c u s s i o n ,  i n  a  g e n e r a l  
way t o  c o v e r  a l l  g r o u p s .  The r e a d e r  may r e f e r  t o  t h e  a p p e n ­
d i x  f o r  t h e  p r e c i s e  w o rd in g  i f  he  s o  d e s i r e s .
T h ese  s e c t i o n s  o f  t h e  q u e s t i o n n a i r e s  w e re  d e s ig n e d  t o  
d e te r m in e  th e  u s e f u l n e s s  o f  MIS e d u c a t i o n  t o  c o l l e g e  g r a d ­
u a t e s .  An a t t e m p t  was a l s o  made t o  d e te r m in e  w h e th e r  o r  
n o t  MIS t r a i n i n g  w o u ld  e n h a n c e  a  g r a d u a t e ’s  jo b  o p p o r t u n i ­
t i e s  u p o n  g r a d u a t i o n .
Q u e s t io n  l /G r o u p s  B. C. and  D
Q u e s t io n  1 i n  t h e  a lu m n i q u e s t i o n n a i r e  a s k e d  i f  com pa­
n i e s  i n t e r v ie w e d  u p o n  g r a d u a t i o n  w ou ld  h a v e  m ore r e a d i l y  
h i r e d  t h e  g r a d u a te  h ad  he h ad  m ore MIS t r a i n i n g .  The
r e s p o n s e s  a p p e a r  i n  T a b le  1 2 .
TABLE 12
GRADUATES’ ASSESSMENT OF THE MARKETABILITY 
OF MIS TRAINING
Number P e r c e n t
Do N ot Know 35 3 6 .5
N ot A p p l i c a b le 32 3 3 .3
Yes 13 1 3 .5
No 16 1 6 .7
T o t a l  R e sp o n se s 95 1 0 0 .0
B e fo re  e x a m in in g  t h i s  q u e s t i o n  i n  G roups C an d  D i t  
s h o u ld  be  n o te d  t h a t  i t  (and  t h e  o t h e r  s e v e n  q u e s t i o n s  i n  
t h i s  s e c t i o n )  was i n  r e f e r e n c e  t o  "m a n a g e r t r a i n e e "  f o r  th e  
c o r p o r a t i o n s  and  " s t a f f  m em bers" f o r  t h e  CPA f i r m s .
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T h is  w as d o n e  b e c a u s e  many g r a d u a t e s  a r e  h i r e d  w i th o u t  
p r i o r  d e t e r m i n a t i o n  o f  p r e c i s e l y  w h a t jo b  t h e y  w i l l  u l t i ­
m a te ly  h o l d .  F u r t h e r ,  i f  t h e  MIS c u r r i c u lu m  i s  p l a c e d  i n  
t h e  e a r l y  p o r t i o n  o f  o n e 's  B a c h e l o r 's  d e g r e e ,  t h e  s t u d e n t  
may n o t  h a v e  s e t t l e d  on  a n  a r e a  o f  i n t e r e s t .
The q u e s t i o n  (an d  t h e  o t h e r  s e v e n  i n  t h i s  s e c t i o n )  
w as a s k e d  i n  t h e  fo rm  o f  a  s t a t e m e n t — When h i r i n g  m an a g e r 
t r a i n e e s  ( s t a f f  m e m b e rs ) , y o u r  com pany ( f i r m )  p r e f e r s  them  
t o  h a v e  h a d  some MIS t r a i n i n g  a s  p a r t  o f  t h e i r  u n d e r g r a d ­
u a t e  p ro g ra m . The r e s u l t s  a r e  show n i n  T a b le  1 3 .
TABLE 13
COMPANY AND CPA FIRM PREFERENCE FOR MIS TRAINING
C o r p o r a t io n s CPA F irm s
Number P e r c e n t Number P e r c e n t
N ot A p p l i c a b le 9 1 0 .4 12 1 0 .3
S t r o n g l y  A g ree 37 4 2 .5 54 4 6 .2
A gree  More t h a n  D is a g r e e 37 4 2 . 5 46 3 9 .3
D is a g r e e  More t h a n  A gree 4 4 .6 4 3 .4
S t r o n g l y  D is a g r e e 0 0 .0 1 0 .8
T o ta l  R e sp o n se s W 1 0 0 .0 117 1 0 0 .0
The c o r p o r a t i o n s  g a v e  a n  8 5 .0  p e r c e n t  p o s i t i v e  
r e s p o n s e  t o  t h i s  q u e s t i o n  an d  t h e  CPA f i r m s  one  o f  8 5 .5  
p e r c e n t .  T h is  i s  a  s i g n i f i c a n t  e n d o rs e m e n t  o f  MIS t r a i n i n g .  
The m eans f o r  t h e  c o r p o r a t e  and  CPA f i r m  r e s p o n s e s  w ere  1 .6  
an d  1 .5  r e s p e c t i v e l y  w h ic h  p o s i t i o n s  b o th  g ro u p s  a p p r o x i ­
m a te ly  h a lfw a y  b e tw e e n  " S t r o n g l y  A g re e"  and  "A g ree  More
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t h a n  D i s a g r e e . " ^  H ow ever, MIS e x p e r t i s e  i s  a p p a r e n t l y  n o t  
t h e  c r i t i c a l  s k i l l  i n t e r v i e w e r s  s e e k ,  f o r  o n ly  1 3 . 5  p e r c e n t  
o f  t h e  a lu m n i r e s p o n d e n t s  i n d i c a t e d  t h a t  t h e y  w o u ld  h a v e  
b e e n  m ore r e a d i l y  h i r e d  had  t h e y  had  m ore MIS t r a i n i n g .  
S e v e r a l  c o r p o r a t e  r e s p o n d e n t s  i n d i c a t e d  t h a t  t h e y  d i d  n o t  
s e e k  MIS s k i l l s  i n  new g r a d u a t e s  b e c a u s e  t h e  com pany had  
i t s  own t r a i n i n g  p ro g ra m . T h is  a l s o  h e l p s  e x p l a i n  t h e  
a n s w e rs  t o  q u e s t i o n  2 .
Q u e s t io n  2 /G ro u p s  B. C. an d  D
B a s i c a l l y ,  q u e s t i o n  2 a s k e d  w h e th e r  o r  n o t  e m p lo y e e s  
who h a v e  h ad  MIS t r a i n i n g  ( a s  p a r t  o f  t h e i r  u n d e r g r a d u a te  
c o l l e g e  p ro g ra m s )  a d v a n c e  f a s t e r  th a n  t h o s e  who h a v e  
r e c e i v e d  t h e  t r a i n i n g  th r o u g h  in - h o u s e  o r  p r o f e s s i o n a l  
d e v e lo p m e n t p ro g ra m s . The a lu m n i r e s p o n s e s  a r e  t a b u l a t e d  
T a b le  1 4 , The c o r p o r a t e  an d  CPA f i r m  t a b u l a t i o n s  a p p e a r  i n  
T a b le  1 5 .
No g ro u p  e n d o r s e d  t h i s  s t a t e m e n t  a s  s t r o n g l y  a s  t h e y
^The q u e s t i o n s  i n  t h i s  S e c t i o n  f o r  G roups C a n d  D 
a l lo w e d  t h e  r e s p o n d e n t s  f o u r  c h o i c e s .  F o r  t a b u l a t i o n  p u r ­
p o s e s ,  t h o s e  r e s p o n s e s  w ere  v a lu e d  a s  f o l l o w s t
N ot A p p l ic a b le  0
S t r o n g l y  A g ree  1
A g ree  More t h a n  D is a g r e e  2
D is a g r e e  More t h a n  A gree  3
S t r o n g l y  D is a g r e e  4
The "N ot A p p l i c a b le "  r e s p o n s e s  w ere  o m i t t e d  w hen c o m p u tin g  
t h e  m e a n s•
^ C i t a t i o n s  w i l l  n o t  be  g iv e n  f o r  r e s p o n d e n t  com m ents 
b e c a u s e  t h e y  w e re  g r a n t e d  a n o n y m ity  i n  t h e  q u e s t i o n n a i r e  
c o v e r  l e t t e r .
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d i d  s t a t e m e n t  1 .  P o s i t i v e  r e s p o n s e s  cam e fro m  4 2 ,4  p e r c e n t  
o f  t h e  c o r p o r a t i o n s  an d  6 3 . 6  p e r c e n t  o f  t h e  CPA f i r m s .  The 
m eans w ere  2 . 3  f o r  t h e  c o r p o r a t i o n s  a n d  1 . 9  f o r  t h e  CPA 
f i r m s  p l a c i n g  t h e  c o r p o r a t e  a n s w e r  b e tw e e n  "A g ree  More t h a n  
D is a g r e e "  a n d  " D is a g r e e  More t h a n  A g re e "  a n d  t h e  CPA f i r m  
a n s w e r  a p p r o x im a te ly  on  "A g re e  More t h a n  D i s a g r e e . "  O nly  
9 .4  p e r c e n t  o f  t h e  A lum ni f e l t  t h a t  c o l l e g e  c o u r s e s  i n  
MIS e n h a n c e d  a d v a n c e m e n t i n  t h e i r  f i r m s .
TABLE 14
ALUMNI'S ASSESSMENT OP EFFECTS OF MIS TRAINING 
DURING COLLEGE ON CAREER ADVANCEMENT
Number P e r c e n t
Do N ot Know 
N ot A p p l ic a b le  
Yes 
No









1 0 0 . 0
TABLE 15
CORPORATE AND CPA FIRM ASSESSMENT OF EFFECTS OF MIS 
TRAINING DURING COLLEGE ON CAREER ADVANCEMENT
C o r p o r a t io n s  CPA F irm s 
Number P e r c e n t  Number P e r c e n t
N ot A p p l i c a b le  
S t r o n g l y  A gree  
A gree  More t h a n  D is a g r e e  
D is a g r e e  More t h a n  A gree  
S t r o n g l y  D is a g r e e  
T o t a l  R e sp o n se s
24 2 8 .2 30 2 5 . 4
7 8 .3 29 2 4 .6
29 3 4 .1 46 3 9 .0
22 2 5 .9 10 8 .5
5
3 .5
1 0 0 .0 n i
2 .5
1 0 0 .0
7k
The e x p l a n a t i o n  f o r  t h i s  phenom enon  may b e  t h a t  
c o r p o r a t i o n s  h a v e  im p le m e n te d  MIS t r a i n i n g  p ro g ra m s  t o  
o v erco m e m a n a g e r - t r a i n e e s • d e f i c i e n c i e s .  T h is  i s  s u r e l y  
w i t h i n  t h e  c a p a b i l i t i e s  o f  t h e  c o r p o r a t i o n s  s u rv e y e d  
w h e re a s  t h e  C P A -firm  sa m p le  c o n ta in e d  many f i r m s  t o o  s m a l l  
t o  o p e r a t e  t h e i r  own p ro g ra m . T h ese  f i r m s  w ou ld  be m ore 
d e p e n d e n t  o n  c o l l e g e  t r a i n i n g  t h a n  t h e  l a r g e  c o r p o r a t i o n s  
a n d , c o n s e q u e n t ly ,  m ore w i l l i n g  t o  re w a rd  th o s e  s t a f f  
m em bers who h a d  t a k e n  a d e q u a te  MIS c o u r s e s  i n  c o l l e g e .
Q u e s t io n  3 /G ro u n s  C an d  D
T h is  q u e s t i o n  d o e s  n o t  a p p e a r  i n  t h e  A lum ni Q u e s t io n ­
n a i r e .  I t  i s  p h r a s e d — a  c o m m u n ic a tio n s  p r o b le m ( s )  e x i s t s  
b e tw e e n  t h e  c o m p a n y 's  ( f i r m 's )  f u n c t i o n a l  m a n a g e rs  (m anage­
m e n t, m a r k e t in g ,  b u s i n e s s  f i n a n c e ,  an d  a c c o u n t i n g )  ( s t a f f  
m em bers f o r  t h e  CPA f i r m s )  an d  i t s  ( o r  t h e  c l i e n t ' s )  i n f o r ­
m a t io n  p r o c e s s i n g  d e p a r tm e n t— a s  a p p r o p r i a t e  f o r  t h e  r e s p e c ­
t i v e  q u e s t i o n n a i r e s .  The r e s p o n s e s  a r e  show n i n  T a b le  1 6 .
TABLE 16
EXISTENCE OP EDP COMMUNICATIONS PROBLEM WITHIN
COMPANY OR BETWEEN CLIENT AND CPA FIRM
C o r p o r a t io n s CPA F irm s
Number P e r c e n t Number P e r c e n t
N ot A p p l i c a b le 1 1 .2 25 2 1 .2
S t r o n g l y  A gree 26 3 0 . 2 k l 3 ^ .7
A g ree  More t h a n  D is a g r e e 38 k k . 2 36 3 0 .5
D is a g r e e  M ore t h a n  A gree 15 17*b 10 8 .5
S t r o n g l y  D is a g r e e 6 7 .0 6 _ 5 .1
T o t a l  R e sp o n se s 1 0 0 .0 11$ 1 0 0 .0
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G oth  c o r p o r a t e  an d  CPA f i r m  r e s p o n d e n t s  a g r e e  t h a t  a  
c o m m u n ic a tio n s  p ro b le m  e x i s t s  i n  r e l a t i o n  t o  i n f o r m a t i o n  
p r o c e s s i n g  d e p a r tm e n t s .  T h is  t e n d s  t o  c o n f i r m  t h e  p ro b le m  
c i t e d  fro m  c u r r e n t  l i t e r a t u r e  i n  C h a p te r  I I  (p a g e s  30 an d  
3 1 ) .  M eans f o r  t h e s e  r e s p o n s e s  a r e i  C o r p o r a t io n s  2 .0  and  
CPA f i r m s  1 .8  p l a c i n g  th em  b o th  v e r y  c l o s e  t o  "A g ree  More 
t h a n  D i s a g r e e , "  S in c e  m ore s p e c i a l i z e d  t e c h n i c a l  t r a i n i n g  
f o r  EDP p e r s o n n e l  h a s  n o t  s o l v e d  t h e  p ro b le m  p e r h a p s  
im p ro v e d  u n d e r s t a n d i n g  on  t h e  p a r t  o f  m a n a g e rs  w i l l  a f f o r d
7
a  s o l u t i o n . '
Q u e s t io n  4 /G ro u p s  C a n d  D
T h is  q u e s t i o n ,  a lo n g  w i th  nu m b er f i v e ,  i s  d e s ig n e d  t o  
d e te r m in e  t h e  r e l a t i v e  c o n t r i b u t i o n  CPA f i r m s  make t o  MIS 
d e s i g n .  S in c e  t h e  tw o  q u e s t i o n s  r e p r e s e n t  t h e  o p p o s i t e  
e n d s  o f  a n  im a g in a r y  c o n tin u u m  (n u m b er 4  t h e  t e c h n i c a l  en d  
a n d  num ber 5 t h e  g e n e r a l  e n d ) ,  t h e  r e s p o n d e n t  w as a s k e d  t o  
c o n t r a s t  t h e  tw o w hen a n s w e r in g .  Num ber f o u r  s t a t e s  t h a t  
t h e  CPA f i r m 's  m o st v a l u a b l e  s e r v i c e  i s  i n  a r e a s  s u c h  a s  
o p e r a t i n g  s y s te m s  p ro g ra m m in g  o r  p ro b le m  p ro g ra m m in g . The 
t a b u l a t i o n  o f  r e s p o n s e s  a p p e a r s  i n  T a b le  1 7 .
L a rg e  p o r t i o n s  o f  b o t h  r e s p o n d e n t  g ro u p s  d i s a g r e e d  
w i th  t h i s  s t a t e m e n t .  The CPA f i r m s  d i s a g r e e d  e v e n  m ore 
t h a n  t h e  c o r p o r a t i o n s  w i t h  55*6  p e r c e n t  s t r o n g l y  d i s a g r e e i n g  
a n d  a n o t h e r  1 4 .5  p e r c e n t  d i s a g r e e i n g  m ore t h a n  a g r e e i n g  f o r  
a  t o t a l  n e g a t i v e  r e a c t i o n  o f  7 0 .1  p e r c e n t .  F o r  t h e
7 Summary R e p o r t  o f  S u rv e y  o f  t h e  C o s t  E f f e c t i v e n e s s  
o f  S o f tw a r e  and  H a rd w a re . C o m p u tin g  N e w s l e t t e r , p .  3»
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c o r p o r a t i o n s ,  4 5 .9  p e r c e n t  s t r o n g l y  d i s a g r e e d  w i th  a n o t h e r  
1 6 .5  p e r c e n t  d i s a g r e e i n g  m ore t h a n  a g r e e i n g  f o r  a  t o t a l  
n e g a t i v e  r e s p o n s e  o f  6 2 .4  p e r c e n t .  M eans f o r  t h e  c o r p o r a t e  
an d  CPA f i r m s  a r e  3 .5  an d  3 , 6  r e s p e c t i v e l y  p o s i t i o n i n g  
t h e i r  a n s w e rs  a b o u t  m idw ay b e tw e e n  " D is a g r e e  More t h a n  
A g re e"  a n d  " S t r o n g l y  D i s a g r e e , "  I t  seem s s a f e  t o  c o n c lu d e  
t h a t  CPA f i r m s  do  n o t  make t h e i r  m o st v a lu e d  c o n t r i b u t i o n  
i n  t h e  t e c h n i c a l  a r e a .
TABLE 17
RELATIVE VALUE OP CPA FIRMS' TECHNICAL 
CONTRIBUTION TO MIS DESIGN
C o r p o r a t io n s  CPA F irm s  
Number P e r c e n t  Number P e r c e n t
N ot A p p l i c a b le 25 2 9 .4 26 2 2 . 2
S t r o n g l y  A gree 1 1 . 1 3 2 . 6
A g ree  More t h a n  D is a g r e e 6 7 .1 0 5 . 1
D is a g r e e  More t h a n  A g ree 14 1 6 .5 17 1 4 .5
S t r o n g l y  D is a g r e e
S
..!k5i,9. J & r i
T o ta l  R e sp o n se s 1 0 0 . 0 117 1 0 0 . 0
Q u e s t io n  5 /G ro u p s  C a n d  D
Q u e s t io n  5 i n d i c a t e s  t h a t  t h e  CPA f i r m 's  m o st 
v a l u a b l e  s e r v i c e  i s  i n  t h e  g e n e r a l  a r e a  o f  s p e c i f y i n g  
r e p o r t s  n e e d e d ,  t i m i n g  o f  t h e  r e p o r t s ,  a n d  d e c i s i o n  r u l e  
f o r m u l a t i o n .  The r e s p o n s e s  a r e  show n i n  T a b le  1 8 ,
The c o r p o r a t i o n s  g a v e  a  p o s i t i v e  r e s p o n s e  o f  6 0 .0  
p e r c e n t  w i th  n e a r l y  h a l f  o f  th e m  m a rk in g  " S t r o n g l y  A g r e e ,"  
The CPA f i r m s  w e re  a l s o  p o s i t i v e  i n  t h e i r  r e a c t i o n  w i th  
7 4 .3  p e r c e n t  m a rk in g  " S t r o n g l y  A g re e "  o r  "A g ree  More t h a n
77
D i s a g r e e . "  The CPA f i r m  r e s p o n s e  o f  6 1 .5  p e r c e n t  f o r  
" S t r o n g l y  A g re e "  l e a v e s  n o  d o u b t  a s  t o  t h e i r  own e v a l u a t i o n  
o f  t h e  s e r v i c e s  t h e y  p e r f o r m .  M eans f o r  t h e  tw o  g ro u p s  a r e
1 .9  f o r  t h e  c o r p o r a t i o n s  an d  1 .3  f o r  CPA f i r m s  p l a c i n g  b o th  
g r o u p s  b e tw e e n  " S t r o n g l y  A g re e "  an d  "A g ree  More t h a n  D is ­
a g r e e  • "
TABLE 18
RELATIVE VALUE OP CPA FIRMS’ GENERAL 
CONTRIBUTION TO MIS DESIGN
C o r p o r a t io n s  




P e r c e n t
N ot A p p l i c a b le 23 2 7 .1 26 2 2 .2
S t r o n g l y  A g ree 2 9 .4 72 6 1 .5
A g ree  More t h a n  D is a g r e e 26 3 0 . 6 15 1 2 .8
D is a g r e e  More t h a n  A g ree  







T o t a l  R e sp o n se s 1 0 0 .0 117 1 0 0 .0
When c o n s i d e r i n g  q u e s t i o n s  4  a n d  5 t o g e t h e r ,  t h e  
c o n c l u s i o n  t h a t  t h e  CPA f i r m 's  m o st v a l u a b l e  s e r v i c e  i s  i n  
t h e  g e n e r a l  r a t h e r  t h a n  t e c h n i c a l  a r e a  i s  i n e s c a p a b l e .  The 
f i r m s  a s  w e l l  a s  t h e i r  c l i e n t s  a g r e e  o n  t h i s .
Q u e s t io n  6 /G ro u p s  C an d  D
Q u e s t io n s  6 ,  7» a n d  8 fo rm  a n o t h e r  g ro u p  o f  q u e s t i o n s  
t o  b e  c o n t r a s t e d  w hen a n s w e re d .  The p u r p o s e  o f  t h e s e  q u e s ­
t i o n s  i s  t o  d e te r m in e  w h e th e r  t h e  b e s t  o v e r a l l  MIS a r e  
d e s ig n e d  b y  c o m p u te r  t e c h n i c i a n s ,  c o m p u te r  t e c h n i c i a n s  
s u p e r v i s e d  b y  f u n c t i o n a l  s p e c i a l i s t s ,  o r  no  d i f f e r e n c e  c a n  
b e  d i s t i n g u i s h e d  b e tw e e n  t h e  tw o  g r o u p s .
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Number 6 s t a t e s  t h a t  t h e  com pany ( f i r m )  h a s  fo u n d  
t h a t  a  m anagem en t i n f o r m a t i o n  s y s te m  d e s ig n e d  b y  c o m p u te r  
t e c h n i c i a n s  g i v e s  t h e  b e s t  o v e r a l l  p e r f o r m a n c e .  R e sp o n se s  
t o  t h i s  q u e s t i o n  a r e  show n i n  T a b le  1 9 .
TABLE 19
PERFORMANCE OF MIS DESIGNED BY 
COMPUTER TECHNICIANS
< ■" ' " 1   11 . . ^ — ■ ,|H , ILt ,    W.j. „ a- . I
C o r p o r a t io n s  CPA F irm s  
Number P e r c e n t  Number P e r c e n t
N ot A p p l i c a b le 3 3 . 6 18 1 5 .5
S t r o n g l y  A g ree 0 0 .0 1 0 .9
A g ree  More t h a n  D is a g r e e 6 7 .1 2 1 .7
D is a g r e e  More t h a n  A g ree 3? 4 6 .4 5 4 .3





T o t a l  R e sp o n se s 1 0 0 .0 1 0 0 .0
The c o r p o r a t i o n s  e x p r e s s e d  l i t t l e  f a i t h  i n  t h e  
a b i l i t y  o f  c o m p u te r  t e c h n i c i a n s  t o  d e s i g n  M IS. T h e i r  8 9 . 3  
p e r c e n t  n e g a t i v e  r e a c t i o n  i s  e v e n  g r e a t e r  t h a n  t h a t  o f
8 1 .9  p e r c e n t  f o r  CPA f i r m s .  The m eans f o r  t h e s e  tw o g ro u p s  
a r e  3 .4  f o r  t h e  c o r p o r a t i o n s  an d  3 . 9  f o r  t h e  CPA f i r m s .
T h is  p o s i t i o n s  th e m  b o t h  b e tw e e n  " D is a g r e e  More t h a n  A g re e ” 
a n d  " S t r o n g l y  D i s a g r e e "  w i t h  t h e  CPA f i r m s  b e in g  a lm o s t  a t  
t h e  en d  o f  t h e  c o n t in u u m . One m u st c o n c lu d e ,  f ro m  t h i s  
e v id e n c e ,  t h a t  MIS d e s ig n e d  b y  c o m p u te r  t e c h n i c i a n s  do n o t  
s a t i s f a c t o r i l y  m e e t m a n a g e m e n t 's  n e e d s .
Q u e s t io n  7 /G ro u p s  C a n d  D
Q u e s t io n  7 m o d i f i e s  q u e s t i o n  6 a n d  s t a t e s  t h a t  t h e  
com pany ( f i r m )  h a s  fo u n d  t h a t  a  m anagem ent i n f o r m a t i o n
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s y s te m  d e s ig n e d  b y  c o m p u te r  t e c h n i c i a n s  s u p e r v i s e d  by  
f u n c t i o n a l  s p e c i a l i s t s  s u c h  a s  m a n a g e rs ,  m a r k e t e r s ,  f i n a n c e  
o f f i c e r s ,  an d  a c c o u n ta n t s  g i v e s  t h e  b e s t  o v e r a l l  p e r f o r m a n c e .  
R e sp o n se s  t o  t h i s  q u e s t i o n  a r e  show n i n  T a b le  2 0 .
TABLE 20
PERFORMANCE OF MIS DESIGNED BY COMPUTER 
TECHNICIANS UNDER THE SUPERVISION 
OF FUNCTIONAL MANAGERS
C o r p o r a t io n s  




P e r c e n t
N ot A p p l i c a b le 2 2 .3 17 1 4 .7
S t r o n g l y  A g ree 46 5 3 .5 93 8 0 .2
A g ree  More t h a n  D is a g r e e 33 3 8 .4 5 4 .3
D is a g r e e  More t h a n  A g ree 1 1 .2 1 0 .8
S t r o n g l y  D is a g r e e 4 4 .6 0 0 .0
T o t a l  R e sp o n se s 3 3 1 0 0 .0 1 1 3 1 0 0 .0
The r e s p o n s e s  t o  t h i s  q u e s t i o n  a r e  p o s i t i v e  t o  an  
e v e n  g r e a t e r  d e g r e e  t h a n  t h e y  w ere  n e g a t iv e  t o  q u e s t i o n  6 .  
W ith  91*9  p e r c e n t  o f  t h e  c o r p o r a t i o n s  an d  8 4 .5  p e r c e n t  o f  
t h e  CPA f i r m s  m a rk in g  " S t r o n g l y  A g re e "  o r  "A g re e  More t h a n  
D i s a g r e e "  t h e r e  c a n  b e  no q u e s t i o n  c o n c e r n in g  who s h o u ld  
d e s i g n  t h e s e  s y s te m s .  The c o n t r a s t  o f  q u e s t i o n s  6 and  7 
i s  c l e a r  an d  u n m is t a k a b l e .  W ith  m eans o f  1 .6  f o r  t h e  
c o r p o r a t i o n s  a n d  1 .1  f o r  t h e  CPA f i r m s ,  b o th  a r e  p o s i t i o n e d  
w e l l  to w a rd  t h e  p o s i t i v e  end  o f  t h e  c o n tin u u m . The 
r e s p o n s e s  t o  q u e s t i o n  8 r e i n f o r c e  t h e  f i n d i n g s  o f  q u e s t i o n s  
6 a n d  7 ,
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Q u e s t io n  8/G ro u n s  C a n d  D
Q u e s t io n  8 i s  t h e  f i n a l  q u e s t i o n  i n  S e c t i o n  I I .
I t s  p u r p o s e  i s  t o  s u p p ly  a d d i t i o n a l  d a t a  f o r  t h e  i n t e r ­
p r e t a t i o n  o f  q u e s t i o n s  6 an d  7 .  The q u e s t i o n  r e a d s  " I t  
m akes no  d i f f e r e n c e  w h e th e r  t h e  g ro u p  m e n tio n e d  i n  s t a t e ­
m en t 6 o r  t h e  c o m b in a t io n  m e n tio n e d  i n  s t a t e m e n t  7 d e s i g n s  
t h e  s y s t e m ."  The r e s p o n s e s  a p p e a r  i n  T a b le  2 1 .
TABLE 21
PREFERENCE FOR MIS DESIGNED BY COMPUTER TECHNICIANS 
VS. THOSE DESIGNED BY COMPUTER TECHNICIANS 
SUPERVISED BY FUNCTIONAL SPECIALISTS
C o r p o r a t io n s  




P e r c e n t
N ot A p p l i c a b le 12 1 4 .8 21 1 8 .3
S t r o n g l y  A g ree 2 2 .5 0 0 . 0
A g ree  M ore t h a n  D is a g r e e 0 0 . 0 2 1 .7
D is a g r e e  More t h a n  A gree 16 1 9 .7 3 2.6
S t r o n g l y  D is a g r e e i l 63*0 _ 8£ 77, ^
T o t a l  R e sp o n se s 81 ioo.o 115 1 0 0 . 0
W ith  6 3 . 0  p e r c e n t  o f  t h e  c o r p o r a t i o n s  a n d  7 7 .4  p e r ­
c e n t  o f  t h e  CPA f i r m s  m a rk in g  " S t r o n g l y  D is a g r e e "  i t  i s
e v i d e n t  t h a t  w h ic h  g ro u p  d e s i g n s  a  MIS d o e s  make a  d i f f e r ­
e n c e .  M eans o f  3 .7  f o r  c o r p o r a t i o n s  an d  3 . 9  f o r  CPA f i r m s  
a r e  s o  n e a r  t o  " S t r o n g l y  D is a g r e e "  t h a t  t h e  a n s w e rs  w o u ld  
seem  t o  be  b a s e d  on  a  s i g n i f i c a n t  d i f f e r e n c e  i n  p e r fo rm a n c e  
by  t h e  tw o  d e s i g n  g r o u p s .
Q u e s t io n  6 p r e s e n t e d  a  d e f i n i t e  r e j e c t i o n  o f  c o m p u te r  
t e c h n i c i a n s ,  q u e s t i o n  7 a  d e f i n i t e  e n d o rs e m e n t  o f  m a n a g e r
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s u p e r v i s i o n ,  an d  q u e s t i o n  8 a  v e r i f i c a t i o n  o f  t h e  e a r l i e r  
a n s w e r s .  T h is  e v id e n c e  f o r c e s  one  t o  c o n c lu d e  t h a t  
m a n a g e rs  m u s t p a r t i c i p a t e  i n  t h e  d e s i g n  o f  MIS i f  s a t i s ­
f a c t o r y  r e s u l t s  a r e  t o  b e  o b t a i n e d .
The a n a l y s i s  o f  S e c t i o n  I I  f o r  G roups C an d  D i s  now 
c o m p le te .  Q u e s t io n s  3 a n d  4  f o r  G roup B, h o w e v e r , r e m a in .  
S in c e  t h e s e  q u e s t i o n s  do  n o t  h a v e  p a r a l l e l s  i n  G roups C and  
D, t h e y  a r e  p r e s e n t e d  s e p a r a t e l y  b e lo w .
Q u e s t io n s  3 a n d  4 /G ro u p  B
Q u e s t io n  3 a s k e d  t h e  r e s p o n d e n t  t o  w r i t e  h i s  jo b  
t i t l e  a d j a c e n t  t o  o n e  o f  s e v e r a l  f u n c t i o n a l  a r e a s  o f  b u s i ­
n e s s  t h a t  w e re  l i s t e d .  Q u e s t io n  4  a s k e d  f o r  t h e  r e s p o n d ­
e n t ' s  m a jo r  and  t h e  y e a r  r e c e i v e d .  The r e s p o n s e s  f o r  
"Work A re a "  an d  " M a jo r"  a r e  p r e s e n t e d  i n  T a b le  2 3 . The 
r e s p o n s e  d i s t r i b u t i o n  b y  y e a r s  a p p e a r s  i n  T a b le  2 2 .
TABLE 22
ALUMNI RESPONSES BY YEAR OF GRADUATION
Y e ar Number P e r c e n t
1967 18 1 8 .8
1969 38 3 9 .6
1971 40 4 1 .6
T o t a l  R e sp o n se s 9 5 1 0 0 . 0
Some s u b j e c t i v e  c l a s s i f i c a t i o n s  w e re  made w hen t a b u  
l a t i n g  t h e  r e s p o n s e s  i n  t h a t  s a le s m e n  w ere  l i s t e d  u n d e r  
m a r k e t in g ,  s e c r e t a r i e s  u n d e r  o f f i c e  a d m i n i s t r a t i o n ,  and  
l o a n  o f f i c e r s  ( b a n k s )  u n d e r  f i n a n c e .  I n  a d d i t i o n ,
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c a t e g o r i e s  s u c h  a s  la w y e r ,  la w  c l e r k ,  e t c ,  w e re  a d d e d ,
TABLE 23





P e r c e n t
M a jo r 
Number P e r c e n t
A c c o u n tin g 30 3 1 .3 29 3 0 .8
E co n o m ics 1 1 .0 3 3 .2
F in a n c e 11 1 1 .5 9 9 .6
M anagem ent 17 1 7 .7 11 1 1 .7
M a rk e t in g
O f f i c e  ( o r  S e c r e t a r i a l )
9 9 . ^ 10 1 0 .6
A d m i n i s t r a t i o n 2 2 .1 3 3 .2
Q u a n t i t a t i v e  M ethods 
G e n e r a l  B u s in e s s
0 0 .0 0 0 .0
A d m i n i s t r a t i o n — -------- 28 2 9 . 8
G ra d u a te  S tu d e n t 7 7 .3 —
Law S tu d e n t  ( o r  Law C le r k ) 3 3 .1 — MMa»M
L aw yer 3 3 .1 - - mm «• mm mm
S y s te m s  A n a ly s t 2 2 .1 - - - - - -
P i l o t 2 2 .1 — - - - -
R e a l  E s t a t e - - ------- 1 1 .1
O th e r
9§
9 0 «• mm — -
T o t a l  R e sp o n se s 1 0 0 .0 95 1 0 0 .0
Any m i s c l a s s i f i c a t i o n  o f  t h e  r e s p o n s e s  t o  t h e s e  q u e s ­
t i o n s  w i l l  n o t  a f f e c t  t h e  s t u d y  b e c a u s e  t h e  q u e s t i o n s  w ere  
i n c lu d e d  on  t h e  c o n t in g e n c y  t h a t  t h i s  i n f o r m a t i o n  m ig h t be  
n e e d e d .  S in c e  no  n e e d  f o r  i t  a r o s e ,  t h e  r e s p o n s e s  w ere  
n o t  u s e d  a n d  a r e  p r e s e n t e d  o n ly  f o r  t h e  s a k e  o f  c o m p le t e n e s s .
S e c t i o n  I — Q u e s t io n s  k  an d  5—
G roups B. C. a n d  D
Q u e s t io n s  ^  an d  5 a r e  common t o  t h e s e  t h r e e  r e s p o n ­
d e n t  g r o u p s .  B o th  q u e s t i o n s  a r e  d i r e c t l y  r e l a t e d  t o  c u r ­
r i c u lu m  d e s i g n  i n  t h a t  num ber 4  d e a l s  w i th  t h e  num ber o f
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MIS c o u r s e s  t h a t  s h o u ld  be  r e q u i r e d  i n  t h e  u n d e r g r a d u a te  
b u s i n e s s  p ro g ra m , an d  n u m b er 5 e s t a b l i s h e s  p r i o r i t i e s  f o r  
t h e  d e l e t i o n  o r  r e t e n t i o n  o f  e x i s t i n g  c o u r s e s .
Q u e s t io n  ^ /G ro u p s  B. C. an d  D
The q u e s t i o n  was w orded  a s  f o l lo w s  f o r  t h e  r e s p e c ­
t i v e  g r o u p s .
A lum ni— "How many c o u r s e s  (A c o u r s e  i s  c o n s i d e r e d  t o  
be  t h r e e  s e m e s te r  h o u r s . )  i n  m anagem ent i n f o r m a t i o n  s y s te m s  
s h o u ld  be  r e q u i r e d  i n  t h e  u n d e r g r a d u a te  c u r r i c u lu m  f o r  y o u r  
m a jo r? "
C o r p o r a t io n s — "How many c o u r s e s  (A c o u r s e  i s  c o n ­
s i d e r e d  t o  be  t h r e e  s e m e s te r  h o u r s . )  i n  m anagem en t i n f o r ­
m a t io n  s y s te m s  s h o u ld  b e  r e q u i r e d  i n  t h e  u n d e r g r a d u a te  
b u s i n e s s  c u r r i c u lu m ?  (M a jo rs  i n  m an ag em en t, m a r k e t in g ,  
b u s i n e s s  f i n a n c e ,  an d  a c c o u n t i n g  make u p  t h e  u n d e r g r a d u a te  
b u s i n e s s  c u r r i c u l u m . ) "
CPA F irm s — "How many c o u r s e s  (A c o u r s e  i s  c o n s i d e r e d  
t o  b e  t h r e e  s e m e s te r  h o u r s . )  i n  m anagem ent i n f o r m a t i o n  
s y s te m s  s h o u ld  be r e q u i r e d  i n  t h e  u n d e r g r a d u a te  a c c o u n t in g  
c u r r i c u lu m ? "
R e sp o n se s  t o  t h e s e  q u e s t i o n s  a r e  show n i n  T a b le  2 b .
C o r p o r a t io n s  w i th  a  m ean o f  3*27 d e s i r e  m ore t im e  
d e v o te d  t o  MIS t r a i n i n g  t h a n  e i t h e r  o f  t h e  o t h e r  tw o g r o u p s .  
A lum ni f o l lo w  w i th  a  m ean o f  2 .3 0 ,  an d  CPA f i r m s  a r e  l a s t  
w i th  a  m ean o f  2 .0 9 .  The w e ig h te d  a v e r a g e  f o r  t h e  t h r e e  
g ro u p s  i s  2 ,^ 9 .
A lth o u g h  t h e  c o r p o r a t e  r e s p o n d e n t s  e n d o r s e  s l i g h t l y
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o v e r  t h r e e  c o u r s e s  o n ly  13*9  p e r c e n t  o f  t h e  a lu m n i i n d i c a t e d  
( i n  q u e s t i o n  1 , S e c t i o n  I I )  t h a t  t h e y  w o u ld  h av e  b e e n  h i r e d  
m ore r e a d i l y  i f  t h e y  h ad  h a d  m ore MIS t r a i n i n g .  F u r t h e r ,  
o n ly  9 , 4  p e r c e n t  i n d i c a t e d  f a s t e r  a d v a n c e m e n t b e c a u s e  o f  
c o l l e g e  t r a i n i n g  i n  M IS,
TABLE 24
NUMBER OF MIS COURSES THAT SHOULD BE REQUIRED IN THE 
UNDERGRADUATE BUSINESS CURRICULUM BY GROUPS
Num ber o f  
C o u rs e s
A lum ni 
Num ber P e r c e n t
C o r p o r a t io n s  




P e r c e n t
None 7 7 .3 0 0 .0 1 0 .9
1 19 1 9 .8 7 8 .2 17 1 4 .5
2 3 2 .3 22 2 5 .9 ?6 6 5 .0
3 26 2 7 .1 22 2 5 .9 19 1 6 .2
4 8 8 .3 19  2 2 .3 2 1 .7
5 0 0 .0 5 5 .9 2 1 .7
O v er 5 
T o t a l
- 5 5 .2 10 1 1 .8 ___0 0 .0
R e sp o n se s 96 1 0 0 .0 85  1 0 0 .0 117 1 0 0 .0
Means 2 . 30 3 .2 7 2 .0 9
P e r h a p s  c o r p o r a t i o n s  w o u ld  l i k e  t o  s e e  m ore MIS 
t r a i n i n g  i n  t h e  c o l l e g e  c u r r i c u lu m  b u t  a r e  u n w i l l i n g  t o  
a p p r o p r i a t e l y  re w a rd  s t u d e n t s  f o r  s p e n d in g  t h e i r  t im e  i n  
t h i s  a r e a .  I f  t h i s  i s  t r u e ,  r e q u i r i n g  t h r e e  o r  m ore 
c o u r s e s  may b e  o f  q u e s t i o n a b l e  v a lu e  t o  t h e  s t u d e n t .
W ith  t h e  o t h e r  tw o g ro u p  m eans a t  2 .3 0  an d  2 .0 9  
an d  a  w e ig h te d  a v e r a g e  o f  2 .4 9 *  tw o  c o u r s e s  seem  t o  b e  a n  
a p p r o p r i a t e  n u m b er t o  r e q u i r e .  T hose  s t u d e n t s  c o n s i d e r i n g  
em p lo y m en t w i t h  c o m p a n ie s  t h a t  a r e  h e a v i l y  c o m p u t e r - o r i e n t e d
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C o u ld  t a k e  e l e c t i v e s  t o  g a i n  a d d i t i o n a l  t r a i n i n g  i f  t h i s  
w o u ld  g iv e  t h e n  an  a d v a n ta g e .
Q u e s t io n  5 /G ro u o s  B. C. and  D
Q u e s t io n  5 i s  com posed  o f  a  l i s t  o f  f i f t e e n  s u b j e c t  
a r e a s  (w i th  room  t o  ad d  5 m o re ) w h ic h  t h e  r e s p o n d e n t  c o u ld  
m ark  t o  b e  s h o r t e n e d  o r  n o t  s h o r t e n e d  i n  e x c h a n g e  f o r  m ore
o
MIS c o u r s e s .  I n  a n s w e r in g  t h e  HA" p a r t  o f  t h e  q u e s t i o n ,  
t h e  r e s p o n d e n t  w as t o  m ark  f o u r  o r  f e w e r  s u b j e c t  a r e a s  i n  
Colum n I  t h a t  w ere  l e s s  u s e f u l  t h e n  MIS c o u r s e s .  T h a t  i s ,  
h® w ould  be w i l l i n g  t o  s h o r t e n  t h e s e  a r e a s  i n  e x c h a n g e  f o r  
m ore MIS c o v e r a g e .  The "B" p a r t  o f  t h e  q u e s t i o n  a s k e d  t h e  
r e s p o n d e n t  t o  m ark  f o u r  o r  f e w e r  s u b j e c t  a r e a s  i n  Column I I  
t h a t  w ere  m ore u s e f u l  t h a n  MIS c o u r s e s .  T h a t i s ,  h e  w ou ld  
n o t  be  w i l l i n g  t o  s h o r t e n  t h e s e  a r e a s  i n  e x c h a n g e  f o r  m ore 
MIS c o v e r a g e .
The "B" p a r t  o f  t h i s  q u e s t i o n  w as a d d e d  a s  a  r e s u l t  
o f  t h e  p r e t e s t  i n t e r v i e w s .  The i n t e r v i e w e e s  w ere  n o t  
c o n t e n t  t o  e x p r e s s  o n ly  a  n e g a t i v e  a t t i t u d e  to w a rd  c e r t a i n  
s u b j e c t  a r e a s — t h e y  w a n te d  t o  s p e c i f i c a l l y  c i t e  som e a r e a s  
t h a t  s h o u ld  n o t  be  s h o r t e n e d .
When c o d in g  t h e  r e s p o n s e s  f o r  t a b u l a t i o n ,  i t  w as 
fo u n d  t h a t  some o f  t h e  r e s p o n d e n t s  d id  n o t  l i m i t  th e m s e lv e s  
t o  f o u r  o r  f e w e r  a r e a s .  W here m ore t h a n  f o u r  w e re  m a rk e d , 
t h e  e n t i r e  num ber was c o u n te d .  R e sp o n se s  t o  t h i s  q u e s t i o n
p
P le a s e  r e f e r  t o  t h e  sa m p le  q u e s t i o n n a i r e  i n  t h e  
a p p e n d ic e s  f o r  t h e  e x a c t  w o rd in g  o f  q u e s t i o n  5 f o r  t h e  
t h r e e  g r o u p s .
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a r e  show n i n  T a b le  2 5 .
The e n t r i e s  i n  T a b le  25 a r e  t h e  nu m b er o f  t im e s  e a c h  
s u b j e c t  a r e a  w as m a rk e d , by  r e s p o n d e n t  g r o u p s ,  t o  be  s h o r t ­
e n e d  o r  n o t  s h o r t e n e d ,
A r a n k i n g  o f  t h e  m o st f r e q u e n t l y  m ark ed  s u b j e c t  a r e a s  
by  r e s p o n d e n t  g ro u p s  i s  p r e s e n t e d  i n  T a b le s  26 an d  2 7 ,
An e x a m in a t io n  o f  T a b le  26 d i s c l o s e s  n e a r l y  c o m p le te  
a g re e m e n t  among t h e  t h r e e  g ro u p s  on  w h ic h  s u b j e c t  a r e a s  
s h o u ld  be  s h o r t e n e d .  P h y s i c a l  e d u c a t i o n  w as t h e  m o st f r e ­
q u e n t l y  m arked  a r e a  i n  e a c h  g r o u p .  E n g l i s h  l i t e r a t u r e  was 
s e c o n d  f o r  b o th  c o r p o r a t i o n s  an d  CPA f i r m s  w h i le  o c c u p y in g  
t h i r d  p l a c e  f o r  a lu m n i .  P h y s i c a l  s c i e n c e ,  s e c o n d  i n  t h e  
a lu m n i  g ro u p , o c c u p ie s  f o u r t h  p l a c e  f o r  c o r p o r a t i o n s  and  
CPA f i r m s .
P e rh a p s  t h e  r e a s o n  f o r  s u c h  f r e q u e n t  m a rk in g s  o f  
p h y s i c a l  e d u c a t i o n  and  E n g l i s h  l i t e r a t u r e  i s  t h e  i n a b i l i t y  
t o  m a rk e t  t h i s  t r a i n i n g  i n  a  b u s i n e s s  s e t t i n g .  K now ledge 
i n  t h e s e  a r e a s  d o e s  l i t t l e  t o  e n h a n c e  t h e  b u s i n e s s  g r a d ­
u a t e ' s  r e s u m e . P h y s i c a l  s c i e n c e  c o u r s e s  a r e  o f t e n  t h o u g h t  
o f  a s  d i f f i c u l t ,  and  t h i s  may h a v e  i n f l u e n c e d  t h e  a lu m n i 
r e s p o n s e s .  C o r p o r a t io n s  an d  CPA f i r m s  a t t r i b u t e  m ore u s e ­
f u l n e s s  t o  t h i s  a r e a  an d  a r e  m ore r e l u c t a n t  t o  s h o r t e n  i t .
The a b s e n c e  o f  b e h a v i o r a l  s c i e n c e  fro m  t h e  C P A -firm  
l i s t  i s  w o r th  n o t i n g ,  f o r  i t  a p p e a r s  i n  t h e  o t h e r  tw o 
g r o u p s .  The C PA 's c o n c e rn  o v e r  b e h a v i o r a l  s c i e n c e  may be 
d u e  t o  h i s  l a c k  o f  d i r e c t  c o n t r o l  o v e r  h i s  c l i e n t s .  In  
m o st i n s t a n c e s  he m u st i n f l u e n c e  h i s  c l i e n t s  by  r e a s o n  and
TABLE 25
SUBJECT AREAS TO BE SHORTENED OR NOT SHORTENED IN EXCHANGE FOR MIS COURSES
S h o r te n Do N ot S h o r te n
S u b .ie c t  A re a s A lum ni C o r p o r a t io n s
CPA
F irm s A lum ni C o r p o r a t io n s
CPA
F irm s
A c c o u n tin g 4 5 0 62 53 112
B e h a v io r a l  S c ie n c e 20 19 17 23 22 22
B u s in e s s  F in a n c e 2 3 2 40 40 38
B u s in e s s  Law 1 18 6 43 11 43
E co n o m ics 11 6 24 29 27 20
E n g l i s h  L i t e r a t u r e Zj4 49 72 8 5 7
M anagem ent 10 3 8 37 40 11
M a rk e tin g 13 11 56 14 18 7
M a th e m a tic s 7 5 4 22 25 39
O ra l  C o m m un ica tions 2 2 4 34 39 71
P h y s i c a l  E d u c a t io n 58 53 81 2 2 1
P h y s i c a l  S c ie n c e  
Q u a n t i t a t i v e  M ethods
*<7 41 55 2 4 2
( S t a t i s t i c s ) 13 4 5 25 39 20
S o c i a l  S c ie n c e 37 46 30 7 4 2
W r i t t e n  C om m un ications 
Added b y  R e s p o n d e n ts t
9 1 1 37 50 92
A n c ie n t  H i s t o r y - 1 - - - -
D u p l i c a t i o n  Among C o u rse s 1 - - - - -
F o r e ig n  L anguage - 1 1 - - -
G overnm ent 1 - - - - -
H i s t o r y 3 - - mm - -
L o g ic - - - - - 1
M usic 1 - - - - -
O u ts id e  E l e c t i v e s 2 - - - - _
ROTC 1 - - - - -
Tax Law — — — — 1 -
TABLE 26
RANKING OP TOP FIVE SUBJECT AREAS 
TO BE SHORTENED
A lum ni 
S u b je c t  A re a  T im es H ark ed
C o r p o r a t io n s  
S u b je c t  A re a  T im es M arked
CPA F irm s  
S u b je c t  A re a  T im es M arked
P h y s i c a l  E d u c a t io n 58 P h y s i c a l  E d u c a t io n 53 P h y s i c a l  E d u c a t io n 81
P h y s i c a l  S c ie n c e 47 E n g l i s h  L i t e r a t u r e 49 E n g l i s h  L i t e r a t u r e 72
E n g l i s h  L i t e r a t u r e 44 S o c i a l  S c ie n c e 46 M a rk e tin g 56
S o c i a l  S c ie n c e 37 P h y s i c a l  S c ie n c e 41 P h y s i c a l  S c ie n c e 55
B e h a v io r a l  S c ie n c e 20 B e h a v io r a l  S c ie n c e 19 S o c i a l  S c ie n c e 30
TABLE 27
RANKING OP TOP FIVE SUBJECT AREAS 
NOT TO BE SHORTENED
A lum ni C o r p o r a t io n s  CPA F irm s
S u b je c t  A re a  T im es M arked S u b je c t  A rea  T im es M arked S u b je .c t_ A rea . T im es H ark ed
A c c o u n tin g 62 A c c o u n tin g 53 A c c o u n tin g 112
B u s in e s s  Law 43 W r i t t e n  C o m m u n ica tio n s SO W r i t t e n  C om m u n ica tio n s 92
B u s in e s s  F in a n c e 40 B u s in e s s  F in a n c e 4 0 O r a l  C o m m u n ica tio n s 71
M anagem ent 37 M anagem ent 4 0 B u s in e s s  Law 43
W r i t t e n  C o m m u n ica tio n s 3 7 O ra l  C o m m un ica tions 39 B u s in e s s  F in a n c e 38
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p e r s u a s i o n  r a t h e r  t h a n  d i r e c t  i n s i s t e n c e .  H is  p o s i t i o n  i s ,  
t h e r e f o r e ,  d i f f e r e n t  fro m  t h e  o t h e r  g r o u p s .
In  c h o o s in g  a r e a s  n o t  t o  be  s h o r t e n e d ,  a l l  t h r e e  
g ro u p s  a g r e e d  on  a c c o u n t in g  a s  num ber 1 .9  T h is  was an  
i n t e r e s t i n g  c h o ic e  w hen one  c o n s i d e r s  t h e  vo lum e o f  c r i t i ­
c is m  a c c o u n t i n g  r e c e i v e s .  W r i t t e n  c o m m u n ic a tio n s  w as i n  
s e c o n d  p l a c e  f o r  b o th  c o r p o r a t e  and  CPA f i r m  r e s p o n d e n t s  
w h i le  t y i n g  m anagem ent f o r  f o u r t h  p l a c e  among t h e  a lu m n i .  
B u s in e s s  f i n a n c e  was l i s t e d  b y  a l l  t h r e e  g ro u p s  b e in g  i n  
t h i r d  p l a c e  f o r  a lu m n i and  c o r p o r a t i o n s  an d  f i f t h  p l a c e  f o r  
CPA f i r m s .
O th e r  s u b j e c t  a r e a s  l i s t e d  among t h e  t o p  f i v e  a r e  
b u s i n e s s  la w , m an ag em en t, an d  o r a l  c o m m u n ic a tio n s . O ra l  
c o m m u n ic a tio n s  m is s e d  b e in g  i n c lu d e d  i n  t h e  t o p  f i v e  f o r  
a l l  t h r e e  g r o u p s  by  o h ly  one  p l a c e — i t  was s i x t h  by  th e  
a lu m n i g r o u p .
The s u b j e c t  a r e a s  ad d ed  b y  t h e  r e s p o n d e n t s  a r e  a l s o  
show n i n  T a b le  2 5 . No one a r e a  w as a d d ed  w i th  s u f f i c i e n t  
f r e q u e n c y  t o  c a u s e  s e r i o u s  c o n c e r n  s o  n o  t im e  i s  d e v o te d  
t o  th e m .
The r e s p o n s e s  t o  q u e s t i o n  5 s u g g e s t  t h a t  t h e
^The sam e r e s u l t  w as o b t a i n e d  i n  a  1959  s t u d y  c o n ­
d u c te d  b y  Raymond V. L e s i k a r  o f  L o u i s i a n a  S t a t e  U n i v e r s i t y .  
I n  t h a t  s t u d y  r e s p o n d e n t s  w e re  a s k e d  t o  p i c k  t h e  " e s s e n ­
t i a l "  s u b j e c t s  f ro m  a  l i s t  o f  t r a d i t i o n a l  c o u r s e s  o f f e r e d  
i n  c o l l e g i a t e  b u s i n e s s  s c h o o l s .  A c c o u n tin g  w as p l a c e d  
f i r s t  on  t h e  l i s t  b e in g  c i t e d  b y  8 ^ .9  p e r c e n t  o f  t h e  
r e s p o n d e n t s .  Raymond V. L e s i k a r ,  N eeds o f  E d u c a t io n  f o r  
S m a ll  B u s in e s s  (B a to n  R ouge, L o u is ia n a *  L o u is ia n a  S t a t e  
U n i v e r s i t y  P r e s s , 1 9 6 1 , p .  4 l .
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r e s p o n d e n t s  w ere  b a s i n g  t h e i r  c h o ic e s  o n  t h e  s u b j e c t  a r e a ' s  
a p p l i c a b i l i t y  i n  a  b u s i n e s s  s e t t i n g .  A re a s  t h a t  c o n t r i b u t e d  
t h e  l e a s t  w ere  m arked  t o  b e  s h o r t e n e d  w h i l e  t h o s e  w i th  much 
t o  c o n t r i b u t e  w e re  m ark ed  f o r  r e t e n t i o n .  The c o n c e p t  o f  
b u s i n e s s  r e l e v a n c e  c e r t a i n l y  m u s t b e  c o n s i d e r e d  an d  y e t  t h e  
w a rn in g  i s s u e d  by  one  r e s p o n d e n t  m u s t b e  h e e d e d .  H is  
com m ent w as t h a t  e d u c a to r s  m u s t be  c a r e f u l  n o t  t o  e l i m i n a t e  
th o s e  c o u r s e s  t h a t  b r o a d e n  t h e  i n d i v i d u a l  t h e r e b y  e n h a n c in g  
h i s  d e c i s io n - m a k in g  a b i l i t y .  The r e s p o n d e n t  p o i n t e d  o u t  
t h a t  c o u r s e s  o f  t h i s  n a t u r e  may be  o f  n o  im m e d ia te  v a lu e  i n  
o n e 's  i n i t i a l  jo b  b u t  becom e i n v a l u a b l e  a t  h i g h e r  l e v e l s .
The c o n c e p t  o f  l i b e r a l  a s  c o m p ared  t o  v o c a t i o n a l
e d u c a t i o n  h a s  b e e n  d i s c u s s e d  f o r  many y e a r s  an d  c o u ld  n o t
be  s e t t l e d  i n  t h i s  s t u d y  e v e n  i f  a n  a t t e m p t  w e re  m ade.
H ow ever, t h e  r i s i n g  c o s t  o f  h i g h e r  e d u c a t i o n  h a s  c a u s e d
some p e o p le  t o  q u e s t i o n  t h e  a d v i s a b i l i t y  o f  a t t e n d i n g
c o l l e g e  i f  i t  w i l l  n o t  im p ro v e  t h e i r  e a r n i n g  p o w e r . The
t h r e e - y e a r  B a c h e l o r 's  d e g r e e ,  b e in g  c o n s i d e r e d  b y  some
u n i v e r s i t i e s ,  w i l l  h e l p  lo w e r  t h e  c o s t  w h i l e  m ore r e l e v a n t
10c o u r s e s  may im p ro v e  t h e  g r a d u a t e s  e a r n i n g  p o w e r .
P e rh a p s  a  w o rk a b le  s o l u t i o n  w o u ld  b e  t o  e q u ip  t h e  
g r a d u a t e  w i th  m a r k e ta b le  s k i l l s  th r o u g h  h i s  u n d e r g r a d u a te  
work* a n d  l e t  h im  g a i n  o t h e r  p r o f i c i e n c i e s  l a t e r .  T r a i n in g  
b ecom es o b s o l e t e  a t  s u c h  a  f a s t  r a t e  t h a t  s k i l l s  l e a r n e d
10The U n i v e r s i t y  o f  S o u th e r n  M i s s i s s i p p i  ( H a t t i e s b u r g ,  
M i s s i s s i p p i )  i s  p r e s e n t l y  i n s t i t u t i n g  a  t h r e e - y e a r  B a c h e l o r 's  
d e g r e e  p ro g ra m , a n d  t h e  L o u i s i a n a  S t a t e  L e g i s l a t u r e  h a s  
p a s s e d  a  re c o m m e n d a tio n  t h a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  
c o n s i d e r  s u c h  a  p ro g ra m .
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t e n  t o  f i f t e e n  y e a r s  p r i o r  t o  t h e i r  u s e  may h a v e  becom e
o u t d a t e d  b y  t h e  t im e  t h e y  a r e  n e e d e d .
B ased  o n  t h e  r e s p o n s e s  r e c e i v e d ,  t h o s e  c o u r s e s  w i th  
t h e  l e a s t  d i r e c t  r e l a t i o n s h i p  t o  b u s i n e s s  s h o u ld  be  t h e  
f i r s t  t o  b e  r e p l a c e d  b y  MIS c o u r s e s .  F o r  a  tw o - c o u r s e  MIS 
p ro g ra m  t h e s e  s h o u ld  b e  p h y s i c a l  e d u c a t i o n  an d  E n g l i s h  l i t ­
e r a t u r e .  S in c e  t h e  g ro u p  r a n k i n g s  show  m ore d iv e r g e n c e  a s  
t h e  num ber o f  c o u r s e s  i s  i n c r e a s e d ,  s u b j e c t i v e  ju d g e m e n t 
w o u ld  seem  t o  b e  n e e d e d  b e y o n d  t h i s  p o i n t .
The r e s t  o f  t h e  q u e s t i o n s  i n  S e c t i o n  I ,  G roups B, C, 
an d  D arid  a l l  o f  S e c t i o n  I I  f o r  G roup A r e f e r  t o  p ro g ra m ­
m ing  a n d  w i l l  b e  d i s c u s s e d  i n  t h e  a n a l y s i s  o f  S e c t i o n  I  
p r e s e n t e d  i n  C h a p te r  V.
C o n c lu s io n s
R e s u l t s  o f  t h i s  s u r v e y  i n d i c a t e  t h a t  w h e th e r  a  b u s i ­
n e s s  g r a d u a t e  j o i n s  a  m a jo r  U. S .  c o r p o r a t i o n  o r  a n  a c c o u n t ­
i n g  f i r m  he  w i l l  f i n d  h i s  w o rk in g  e n v iro n m e n t  i n f l u e n c e d  by  
c o m p u te r -b a s e d  M IS. The l a r g e r  t h e  o r g a n i z a t i o n  h e  j o i n s
t h e  m ore p ro n o u n c e d  t h i s  i n f l u e n c e  w i l l  b e .
C o r p o r a t io n s  a n d  CPA f i r m s  h a v e  i n d i c a t e d  t h a t  t h e y  
p r e f e r  m a n a g e r  t r a i n e e s  an d  new  s t a f f  m em bers t o  h a v e  had  
som e.M IS t r a i n i n g  w h i l e  i n  c o l l e g e  and  t h a t  t h i s  w o u ld  be  
h e l p f u l  i n  t h e  e m p lo y e e 's  c a r e e r  a d v a n c e m e n t. G ra d u a te s  
h a v e  n o t  fo u n d  t h i s  t o  b e  t h e  c a s e .
The e x p l a n a t i o n  f o r  t h e s e  d i f f e r i n g  a n s w e rs  may be  
t h a t  r e c r u i t i n g  f i r m s  h a v e  n o t  fo u n d  s u f f i c i e n t l y  q u a l i f i e d
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p e o p le  ( i n  t h e  MIS a r e a )  i n  g r e a t  e n o u g h  s u p p ly  t o  p l a c e  
a n y  s i g n i f i c a n c e  on  t h i s  s k i l l .  C o n s e q u e n t ly ,  t h e y  h a v e  
e s t a b l i s h e d  t h e i r  own t r a i n i n g  p ro g ra m s  an d  do  t h e  jo b  " i n  
h o u s e . "  As u n i v e r s i t i e s  u p g ra d e  t h e i r  MIS c o u r s e s  t h i s  
s i t u a t i o n  may c h a n g e  c a u s i n g  r e c r u i t e r s  t o  a s s i g n  m ore 
w e ig h t  t o  t h e  c a n d i d a t e ' s  MIS b a c k g ro u n d .
S u rv e y  r e s u l t s  c o n f i r m  t h e  e x i s t e n c e  o f  a  com m unica­
t i o n s  p ro b le m  b e tw e e n  d a t a  p r o c e s s i n g  d e p a r tm e n ts  an d  u s e r s  
o f  t h o s e  d e p a r t m e n t s .  One o f  t h e  g o a l s  o f  MIS t r a i n i n g ,  i n  
t h e  s c h o o l  o f  b u s i n e s s ,  s h o u ld  b e  t o  im p ro v e  c o m m u n ic a tio n s  
b e tw e e n  t h e s e  tw o g r o u p s .
The r e s p o n s e s  t o  q u e s t i o n s  a n d  5 ( S e c t i o n  I I ,
G ro u p s C a n d  D) i n d i c a t e ,  u n e q u i v o c a l l y ,  t h a t  t h e  CPA 
f i r m s '  m o st v a l u a b l e  c o n t r i b u t i o n  t o  MIS d e s i g n  i s  i n  t h e  
g e n e r a l  r a t h e r  t h a n  t e c h n i c a l  a r e a s .  T h is  c o r r e l a t e s  w i th  
t h e  a n s w e rs  t o  q u e s t i o n s  6 ,  7 t  a n d  8 o f  t h e  sam e q u e s t i o n ­
n a i r e s  w h ic h  p o i n t  o u t  t h e  n e e d  f o r  e x e c u t i v e - l e v e l  p a r t i c ­
i p a t i o n  i n  t h e  d e s i g n  o f  M IS. C o l le g e  o f  b u s i n e s s  g r a d u a t e s  
m u st r e c e i v e  a d e q u a te  MIS t r a i n i n g  t o  p a r t i c i p a t e  i n  t h e  
d e s i g n  o f  t h e s e  s y s te m s .
I n  c o n s i d e r i n g  t h e  im p o r ta n c e  o f  MIS c o u r s e s  a s  
co m p ared  t o  o t h e r  c o u r s e  a r e a s ,  r e s p o n d e n t s  i n d i c a t e d  t h a t  
tw o c o u r s e s  s h o u ld  be d e v o te d  t o  MIS m a t e r i a l .  To make 
room  f o r  t h e s e  c o u r s e s  w i th o u t  l e n g t h e n i n g  t h e  s t a n d a r d  
f o u r  y e a r  p ro g ra m  t h e y  m arked  p h y s i c a l  e d u c a t i o n  an d  
E n g l i s h  l i t e r a t u r e  a s  t h e  c o u r s e s  t o  be  r e p l a c e d  f i r s t .
I f  t h e  w r i t e r  may t a k e  t h e  l i b e r t y  o f  a  g e n e r a l i z a t i o n ,  th e
t o n e  o f  t h o s e  a n s w e rs  seem ed  t o  b e  t h a t  o f  e l i m i n a t i n g  
f i r s t  t h o s e  c o u r s e s  t h a t  h a v e  no  m a rk e t  v a lu e  when i n t e r ­
v ie w in g  f o r  a  j o b .  S u b j e c t  a r e a s  t h a t  h ad  h ig h  m a rk e t ­
a b i l i t y  w ere  m ark ed  f o r  r e t e n t i o n .
CHAPTER V
SURVEY RESPONSE ANALYSIS— PART I I — SUBJECT-AREA 
AND PROGRAMMING QUESTIONS
A l l  s e g m e n ts  o f  t h e  q u e s t i o n n a i r e s  haVe now b e e n  
c o v e r e d  e x c e p t  t h e  s i x t e e n  s u b j e c t - a r e a s  (p ag e  1 i n  a l l  
q u e s t i o n n a i r e s )  an d  th o s e  q u e s t i o n s  r e l a t e d  t o  p ro g ra m ­
m in g , The p ro g ram m in g  q u e s t i o n s  w i l l  be  i n c lu d e d  i n  t h e  
d i s c u s s i o n  o f  s u b j e c t - a r e a  3 (p ro g ra m m in g ) .
T h ese  s i x t e e n  s u b j e c t - a r e a s  w i l l  s e r v e  a s  a  b a s e  on 
w h ic h  t o  b u i l d  t h e  MIS c u r r i c u lu m .  S in c e  t h e y  a r e  o f  m a jo r  
im p o r ta n c e ,  t h e y  w ere  p l a c e d  f i r s t  i n  t h e  q u e s t i o n n a i r e .  
P r o c e d u r e s  em p lo y ed  i n  t h e i r  a n a l y s i s  in c lu d e *
1 ,  M u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e
2 ,  U n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e
3 ,  M eans
k .  F r e q u e n c ie s
5 ,  P e r c e n t a g e s .
T h ro u g h  th e  s c a l e d  r e s p o n s e s  t h e  f o l lo w in g  c h a r a c ­
t e r i s t i c s  o f  e a c h  s u b j e c t - a r e a  h a v e  b e e n  e s t a b l i s h e d ,
1 .  C u r r e n t  im p o r ta n c e — a l l  g ro u p s
2 .  D e p th  o f  k n o w led g e  c u r r e n t l y  n e e d e d — S c a le  I I ,  
a l l  g ro u p s
3 . D e g re e  o f  p r e p a r a t i o n  r e c e i v e d — S c a le  I I I ,  G roups 
B, C, a n d  D.
P r o p e r  t im e  t o  r e c e i v e  MIS t r a i n i n g — S c a le  I I I ,  
G roup A .1
1P le a s e  r e f e r  t o  t h e  s a m p le  q u e s t i o n n a i r e s  i n  t h e  
a p p e n d ic e s  f o r  e x a c t  d e s c r i p t i o n s  o f  e a c h  s c a l e ,
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M u l t i v a r i a t e  A n a ly s i s  o f  V a r ia n c e
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The m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  (MANOVA) was t h e  
s t a t i s t i c a l  t e c h n iq u e  u s e d  t o  a n a ly z e  t h e  v a r i a n c e  am ong th e  
f o u r  r e s p o n d e n t  g r o u p s .  The n u l l  h y p o t h e s i s  was no  o v e r a l l  
g ro u p  e f f e c t .  T h a t i s ,  HQt Gj = Gg a  = G^ o r  HQ» d 2 =* 0 . 
The a l t e r n a t i v e  h y p o t h e s i s  i s ,  o f  c o u r s e ,  H^i ^  0 ,
The MANOVA p r o c e d u r e  a c c o m p l is h e s  t h i s  t e s t  by  c o n ­
s t r u c t i n g  v e c t o r s  b y  r e s p o n d e n t  g ro u p s  f o r  e a c h  o f  t h e  
s u b j e c t - a r e a  s c a l e s .  E ach  v e c t o r  i s  t h e n  co m p ared  w i th  t h e  
c o r r e s p o n d in g  v e c t o r s  fro m  t h e  o t h e r  g r o u p s .  The r e s u l t s  o f  
t h e  t e s t  a r e  show n i n  T a b le  2 8 .
TABLE 28
MANOVA TEST CRITERIA FOR THE HYPOTHESIS 
OF NO OVERALL GROUP EFFECT
S c a le
F
V a lu e
D e g re e s  o f  
F reedom
P r o b a b i l i t y  
o f  F
S c a le  I
Im p o r ta n c e 1 0 .3 0 3 ^ 1 Jf8 an d  959 0 .0 0 0 1
S c a le  I I
D e p th  o f  K now ledge 6 .9 7 8 2 0 ^8  an d  *K)1 0 .0 0 0 1
S c a le  I I I
D e g re e  o f  P r e p a r a t i o n ^ .5 1 5 9 8 32 an d  202 0 .0 0 0 1
a G roups B, C, an d  D w ere  u s e d  f o r  S c a l e  I I I .
C h o o s in g  .0 5  a s  t h e  l e v e l  o f  s i g n i f i c a n c e ,  a l l  o f  t h e
2The s t a t i s t i c s  show n i n  T a b le  28 w e re  d e r i v e d  
th r o u g h  t h e  H o t e l l i n g - L a w l e y 's  T ra c e  p r o c e d u r e .  S i m i l a r  
s t a t i s t i c s  w ere  a l s o  d e r i v e d  th r o u g h  P i l l a i ' s  T r a c e ,  W ilk s ' 
C r i t e r i o n ,  a n d  R o y 's  Maximum R oot C r i t e r i o n ,  A l l  o f  t h e  
m e th o d s  y i e l d e d  s i m i l a r  r e s u l t s .
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p r o b a b i l i t i e s  o f  F a r e  s i g n i f i c a n t  (0 .0 0 0 1  i n  e a c h  c a s e ) ,  
a n d  t h e  n u l l  h y p o t h e s i s  was r e j e c t e d .  S in c e  t h e  MANOVA 
p r o c e d u r e  w i l l  n o t  d i s c l o s e  t h e  d e t a i l e d  d i f f e r e n c e  i n  t h e  
g r o u p s ,  a  u n i v a r i a t e  a n a l y s i s  w as n e e d e d  i f  t h o s e  d i f f e r ­
e n c e s  w e re  t o  b e  i d e n t i f i e d .
U n i v a r i a t e  A n a ly s i s  o f  V a r ia n c e — S c a le  I
The u n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  (ANOVA) i s  a  s t a ­
t i s t i c a l  t e c h n iq u e  u s e d  t o  a n a ly z e  t h e  v a r i a n c e  o f  i n d i v i d ­
u a l  c l a s s e s  o f  d a t a  am ong r e s p o n d e n t  g r o u p s .  U n lik e  MANOVA, 
n o  v e c t o r s  a r e  c o n s t r u c t e d  f o r  t h e  v a r i o u s  s c a l e s .  I n s t e a d  
o f  c o m p a r in g  S c a l e  I  ( a s  a  v e c t o r )  f o r  e a c h  g ro u p  t o  th e  
o t h e r  t h r e e  g r o u p s ,  ANOVA c o m p a res  e a c h  s u b j e c t - a r e a  t o  t h e  
c o r r e s p o n d i n g  s u b j e c t - a r e a s  o f  t h e  o t h e r  g r o u p s .  No g ro u p  
e f f e c t  w a s , a g a i n ,  t h e  n u l l  h y p o t h e s i s .  T h ro u g h  t h i s  m ea n s , 
t h o s e  s u b j e c t - a r e a s  r a n k e d  t h e  sam e b y  a l l  g ro u p s  c a n  be 
i d e n t i f i e d .  The r e s u l t s  o f  t h e  u n i v a r i a t e  a n a l y s i s  o f  
v a r i a n c e  f o r  t h e  o u r r e h t  im p o r ta n c e  ( S c a le  I )  o f  e a c h  o f  
t h e  s i x t e e n  s u b j e c t - a r e a s  i s  p r e s e n t e d  i n  T a b le  2 9 . A g a in  
c h o o s in g  a  s i g n i f i c a n c e  l e v e l  o f  .0 5 ,  t h e  n u l l  h y p o t h e s i s  
m u s t b e  r e j e c t e d .
S in c e  n o n e  o f  t h e  s u b j e c t - a r e a s  w e re  r a n k e d  t h e  sam e 
b y  a l l  g r o u p s ,  a  s t i l l  c lo s e r*  lo o k  a t  t h e  r e s p o n s e s  i s  
r e q u i r e d .  In  some c a s e s ,  t h e r e  may b e  a g re e m e n t  ( o r  n e a r  
a g re e m e n t)  am ong tw o o r  m ore g r o u p s  on  a  p a r t i c u l a r  s u b j e c t -  
a r e a .  W here s u b s t a n t i a l  a g re e m e n t  i s  fo u n d , i t  c a n  s e r v e  
a s  a  b a s e  f o r  c u r r i c u l a  e c o n o m ie s . I n  a d d i t i o n ,  q u e s t i o n  k
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o f  S e c t i o n  I  (G ro u p s B, C, a n d  D) h a s  a l r e a d y  e s t a b ­
l i s h e d  tw o  c o u r s e s  a s  b e in g  t h e  a p p r o p r i a t e  l e n g t h  f o r  t h e  
r e q u i r e d  MIS c u r r i c u l u m .  C o n s id e r in g  t h e  p r e v a i l i n g  a t t i ­
t u d e s  to w a rd  h i g h e r  e d u c a t i o n  (o n  t h e  p a r t  o f  t h e  g e n e r a l  
p u b l i c  a s  w e l l  a s  s t a t e  l e g i s l a t u r e s ) ,  c u r r i c u l a  e f f i c i e n c y  
i s  o f  u tm o s t  im p o r ta n c e .  A h i g h - q u a l i t y  jo b  m u st be  do n e  
and  i n  t h e  s h o r t e s t  p r a c t i c a b l e  t im e  s p a n .
TABLE 29
ANOVA TEST CRITERIA FOR THE HYPOTHESIS OF NO 
GROUP EFFECT— CURRENT IMPORTANCE OF 
SUBJECT AREA (SCALE I ) a
F P r o b a b i l i t y
S u b j e c t  A re a V a lu e o f  F
B a s ic  C o m p u te r C o n c e p ts 9 .3 3 5 6 0 .0 0 0 1
A d v a n ta g e s /L im i t a t i o n s  o f
a  C om pu te r S y s te m 1 0 .6 2 6 7 4 0 .0 0 0 1
P rog ram m ing 1 8 .1 0 3 6 0 0 .0 0 0 1
S y s tem  F lo w c h a r t in g 1 0 .3 1 3 5 1 0 .0 0 0 1
S im p le  S y s te m  D e s ig n 1 1 .2 4 1 1 8 0 .0 0 0 1
I n t e g r a t e d  S y s te m  D e s ig n 8 .0 0 3 9 1 0 .0 0 0 1
R e p o r t in g  T e c h n iq u e s 1 2 .2 8 8 6 7 0 .0 0 0 1
I n t e r n a l  C o n t r o l 1 9 .1 8 7 8 6 0 ,0 0 0 1
B a tc h  P r o c e s s i n g 9 .0 2 8 2 4 0 .0 0 0 1
R e a l Time P r o c e s s i n g 1 0 .3 7 3 9 2 0 .0 0 0 1
A u d i t in g  C o n c e p ts 2 2 .8 2 6 9 8 0 .0 0 0 1
S y s te m s  F e a s i b i l i t y  C o n c e p ts 5 .3 3 5 7 1 0 . 0 0 1 7
D e c i s io n  R u le  F o r m u la t io n 5 .8 5 3 8 0 0 .0 0 1 0
E v a l u a t i o n  o f  D a ta  P r o c e s s i n g
D e p a r tm e n t P e r fo rm a n c e 3 .1 7 5 1 3 0 . 0 2 3 9
P r o j e c t  M anagem ent 1 1 .4 6 5 5 0 0 .0 0 0 1
P ro g ra m  D o c u m e n ta t io n 5 .7 5 7 0 2 0 .0 0 1 1
a D e g re e s  o f  f re e d o m  (3 )  a r e  t h e  sam e f o r  a l l  e n t r i e s .
Mean R e s p o n s e s  b y  G ro u p s— S c a le  I
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The m ean o f  e a c h  g ro u p * s  r e s p o n s e  b y  s u b j e c t - a r e a  
u n d e r  c u r r e n t  im p o r ta n c e  ( S c a le  I )  i s  show n i n  F ig u r e  1 .^  
To e c o n o m iz e  s p a c e ,  t h e  n u m e r i a l  v a l u e s  o f  t h e  p o i n t s  on  
t h e  c o n tin u u m  a r e  sh o w n . T h e i r  c o r r e s p o n d e n c e  t o  th e  
l a b e l s  i n  t h e  q u e s t i o n n a i r e s  i s  a s  fo llow s***
N ot I m p o r ta n t  1
M o d e ra te ly  U n im p o r ta n t  2
N e i t h e r  I m p o r ta n t  n o r  U n im p o r ta n t  3
M o d e ra te ly  I m p o r ta n t  Ur
V e ry  I m p o r ta n t  5
As t h e  r e s p o n s e s  o f  e a c h  g ro u p  a r e  c o n s i d e r e d ,  i t  
m u st b e  rem em b ered  t h a t  t h e  r e s p o n d e n t  w ou ld  n o t  b e  v ie w in g  
t h e s e  s u b j e c t - a r e a s  i n  e x a c t l y  t h e  same c o n t e x t  a s  t h e  e d u ­
c a t o r .  W h ereas t h e  e d u c a t o r  w ou ld  b e  c o n c e rn e d  w i th  t h e  
b u i l d i n g - b l o c k  p r i n c i p l e  o f  im p a r t i n g  k n o w le d g e , t h e  r e ­
s p o n d e n t  may t e n d  t o  b a s e  h i s  a n s w e r  on  t h e  " raw "  u s e f u l n e s s  
o f  t h e  s u b j e c t - a r e a .
B a s ic  C o m p u te r C o n c e n ts
The d e s c r i p t i o n  s u p p l i e d  f o r  t h i s  s u b j e c t - a r e a  i s ,
"T he s t u d y  ( i n  n o n t e c h n i c a l  t e r m s )  o f  c o m p u te r  o p e r a t i o n ,  
d a t a  r e p r e s e n t a t i o n ,  m a jo r  m ac h in e  c o m p o n e n ts , an d  th e  
n a t u r e  o f  c o m p u te r  m em ory ."
■ ^F igures 1 , 2 ,  a n d  3 c o n t a i n  t h e  m eans o f  e a c h  g r o u p 's  
r e s p o n s e  t o  t h e  s u b j e c t - a r e a  q u e s t i o n s .  A f u l l  t a b u l a t i o n  
o f  r e s p o n s e s  seem ed  i n a p p r o p r i a t e  f o r  i n c l u s i o n  i n  th e  
c h a p t e r  a n d  i s  p r e s e n t e d  i n  t h e  a p p e n d ic e s .
The sam e p r o c e d u r e  i s  f o l lo w e d  f o r  F i g u r e s  2 an d  3 .
SA 1 B a s ic  C om puter C o n c e p ts
SA 2 A d v a n ta g e s /L im i ta t io n s  o f  a  
C om puter S y s tem
SA 3 P rogram m ing
SA k  S y s tem  F lo w c h a r t in g
SA 5 S im p le  S y s tem  D e s ig n
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FIGURE 1
IMPORTANCE OF SUBJECT-AREA— MEAN RESPONSES BY GROUPS
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FIGURE 1 ~  CONTINUED 101
SA12 S y s tem s F e a s i b i l i t y  C o n c e p ts
SA13 D e c is io n  R ule  F o r m u la t io n
SA14- E v a l u a t i o n  o f  D a ta  P r o c e s s in g  
D e p a r tm e n t P e rfo rm a n c e
SA15 P r o j e c t  M anagem ent








































































M eans f o r  t h e  r e s p o n s e s  o f  e a c h  g ro u p  a r e i
G ra d u a te  S c h o o ls
A lum ni 3 .5
C o r p o r a t i o n s  h , l
CPA F irm s  if. 2
A l l  f o u r  g ro u p s  a r e  w e l l  p a s t  t h e  m id p o in t  o f  t h e  
s c a l e  w i th  A lum ni (G roup  B) b e in g  t h e  l o w e s t .  The o t h e r
'■■HP '
t h r e e ,  G ra d u a te  S c h o o ls  (G roup  A ), C o r p o r a t io n s  (G roup  C ), 
an d  CPA F irm s  (G roup  D ), c l u s t e r  b e tw e e n  4-.1 an d  4 . ^ . ^
The r e l a t i v e l y  h ig h  r a n k i n g s  b y  G roups A, C. an d  D a r e  
i n d i c a t i v e  o f  t h e  e x p a n d e d  r o l e  o f  c o m p u te r -b a s e d  in f o r m a ­
t i o n  s y s te m s  i n  b u s i n e s s  a s  w e l l  a s  g r a d u a t e  s t u d i e s .  P e r ­
h a p s ,  G roup  B’ s  r a n k i n g  r e s u l t s  fro m  t h e  r e s p o n d e n t s '  
r a t h e r  l i m i t e d  e x p e r i e n c e  s i n c e  1967  g r a d u a t e s  w e re  t h e  
e a r l i e s t  i n c l u d e d  i n  t h e  u n i v e r s e .
A d v a n t a g e s / L i m i t a t i o n s  o f  a  C o m p u te r S y s te m
T h is  s u b j e c t - a r e a  w as d e s c r i b e d  a s ,  "The s t u d y  o f  
p ro b le m  c h a r a c t e r i s t i c s  s o  a s  t o  r e c o g n i z e  t h o s e  p ro b le m s  
t h a t  a r e  w e l l  s u i t e d  f o r  c o m p u te r  a p p l i c a t i o n  a s  w e l l  a s  
t h o s e  t h a t  a r e  n o t . "
M eans f o r  t h e  r e s p o n s e s  o f  e a c h  g ro u p  a re *
G ra d u a te  S c h o o ls  b .b
A lum ni
C o r p o r a t io n s  k , 2
CPA F irm s  k . 2
G ro u p s A, C, a n d  D a r e  i n  e v e n  c l o s e r  a g re e m e n t  on
^ I n  som e c a s e s ,  a  m ore c o i n c i s e  d i s c u s s i o n  i s  p e r ­
m i t t e d  i f  t h e  g ro u p s  a r e  r e f e r r e d  t o  by  l e t t e r  r a t h e r  t h a n  
nam e. The d e s i g n a t i o n s  show n i n  t h e  a b o v e  p a r a g r a p h  w i l l  
be  u s e d  on  s u c h  o c c a s i o n s .
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t h i s  s u b j e c t - a r e a  th a n  on B asic  Computer C o n c ep ts .  Again , 
Group B has  a s s ig n e d  a  p o s i t i o n  o f  l e s s e r  im p o r ta n c e .  The 
im portance  a t t a c h e d  by c o r p o r a t i o n s  and CPA f i rm s  l i k e l y  
s tem s from h av in g  seen  some in a p p r o p r i a t e  (and c o n s e q u e n t ly  
i n e f f e c t i v e )  com puter  a p p l i c a t i o n s .
In s o lv in g  any b u s in e s s  p rob lem , th e  d e c is io n -m a k e r  
sh o u ld  c o n s id e r  th e  v a r io u s  s o l u t i o n s  a v a i l a b l e .  His 
s e l e c t i o n  sh o u ld  be b a se d  on a  r a t i o n a l  e v a l u a t i o n  o f  th e  
c o s t / b e n e f i t  t r a d e o f f  f o r  ea ch  a l t e r n a t i v e .  The a p p l i c a t i o n  
o f  com puter p r o c e s s in g  f o r  p r e s t i g e  p u rp o s e s  s h o u ld ,  o f  
c o u r s e ,  be a v o id e d .
W ithout an  a p p r o p r i a t e  u n d e r s ta n d in g  o f  th e  a d v a n ta g e s  
and l i m i t a t i o n s  o f  a  g iv e n  com puter  sy s tem , th e  m anagers 
(o r  c o n s u l t a n t s )  in v o lv e d  would be u n a b le  to  d e c id e  what 
sh o u ld  be on th e  sys tem  a s  compared t o  some o t h e r  means o f  
p r o c e s s in g .  In  th e  o p in io n  o f  th e  w r i t e r ,  t h i s  i s  th e  
b a s i s  o f  th e  c o r p o r a te  and CPA f i rm  r e s p o n s e s .
P rog ram m ing
Whereas some o f  th e  s u b j e c t - a r e a  d e s c r i p t i o n s  r e ­
q u i r e d  c o n s id e r a b le  th o u g h t  and e f f o r t  t o  be r e a s o n a b ly  
a c c u r a te  a s  w e l l  a s  r e a d i l y  u n d e r s to o d  by a l l  r e s p o n d e n ts ,  
programming p r e s e n te d  no such  p ro b lem . I t  was s im p ly  de­
s c r ib e d  a s ,  "The s tu d y  o f  one o r  more com puter  la n g u a g e s  
such  a s  FORTRAN o r  COBOL and p rob lem  f lo w c h a r t i n g .  Note 
t h a t  t h i s  i s  n o t  th e  same a s  f lo w c h a r t in g  l i s t e d  in  s u b j e c t  
a r e a  4 . "
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The t a b u l a t i o n  o f  m ean r e s p o n s e s  b y  g ro u p s  i s  t
G ra d u a te  S c h o o ls  
A lum ni 
C o r p o r a t io n s  




G ra d u a te  S c h o o ls  i s  t h e  o n ly  g ro u p  a s s i g n i n g  s i g n i f ­
i c a n t  im p o r ta n c e  t o  p ro g ra m m in g . T h is  a t t i t u d e  i s  t o  be 
e x p e c te d  s i n c e  g r a d u a t e  s t u d y  f r e q u e n t l y  i n v o lv e s  c o n s i d e r ­
a b l e  r e s e a r c h  a c t i v i t y .  W ith o u t t h e  a b i l i t y  t o  p r o c e s s  d a t a  
o n  t h e  c o m p u te r ,  t h e  r e s e a r c h e r  w o u ld  b e  a t  a  d i s t i n c t  d i s ­
a d v a n t a g e .  I n  some i n s t a n c e s ,  h e  may h a v e  t o  w r i t e  t h e  
n e e d e d  p ro g ra m  i n  i t s  e n t i r e t y  o r  do  e x t e n s i v e  p ro g ram m in g  
t o  a d a p t  h i s  d a t a  t o  a n  e x i s t i n g  l i b r a r y  p ro g ra m .
C o n v e r s ly ,  e m p lo y e e s  o f  c o r p o r a t i o n s  and  CPA f i r m s  
may r a r e l y  b e  c a l l e d  o n  t o  w r i t e  p ro g r a m s .  C o r p o r a t io n s  
n o r m a l ly  h a v e  s p e c i a l i s t s  f o r  t h i s  j o b ,  a n d  CPA f i r m s  a r e  
u s u a l l y  m ore c o n c e rn e d  w i th  d a t a  f lo w s  t h a n  p ro g ram m in g  
t e c h n i q u e s .  A d d i t i o n a l  e v id e n c e  o f  t h i s  a t t i t u d e  w i l l  be  
s e e n  i n  t h e  r e s p o n s e s  t o  i n t e r n a l  c o n t r o l ,  a u d i t i n g  c o n ­
c e p t s ,  s y s te m s  f e a s i b i l i t y  c o n c e p t s ,  d e c i s i o n  r u l e  fo rm u ­
l a t i o n ,  a n d  p ro g ra m  d o c u m e n ta t io n .
I n  s p i t e  o f  p ro g ra m m in g 's  lo w  r a t i n g s  b y  a lu m n i ,  c o r ­
p o r a t i o n s  a n d  CPA f i r m s ,  i t s  t o t a l  e x c l u s i o n  fro m  MIS 
c u r r i c u l a  i s  a lm o s t  i n c o n c e i v a b l e .  To a t t e m p t  t o  im p a r t  
k n o w le d g e  o f  o t h e r  s y s te m  a s p e c t s  w i t h o u t  u s i n g  t h e  a d v a n ­
t a g e s  o f f e r e d  b y  a n  u n d e r s t a n d i n g  o f  p ro g ram m in g  w ou ld  
l i k e l y  w a s te  m ore t im e  t h a n  p ro g ra m m in g 's  e l i m i n a t i o n  
w o u ld  s a v e .
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The l e s s o n  t o  be  l e a r n e d  fro m  t h e s e  r e s p o n s e s  i s  n o t  
t o  s p e n d  a n  e x c e s s i v e  am oun t o f  c o u r s e  t im e  o n  i n - d e p t h  
p ro g ra m m in g . The s t u d e n t  s h o u ld  be  t a u g h t  e n o u g h  p ro g ra m ­
m in g  t o  a c c o m p l is h  tw o t h i n g s  *
1 .  F a c i l i t a t e  h i s  u n d e r s t a n d i n g  o f  o t h e r  s y s te m s  
c o n c e p ts
2 .  P ro v id e  a  f o u n d a t i o n  on  w h ic h  he  c a n  b u i l d  t e c h n i ­
c a l  e x p e r t i s e  th r o u g h  s e l f - s t u d y .
I n  a d d i t i o n ,  t h e  s t u d e n t  s h o u ld  be  made t o  u n d e r s t a n d  t h a t
c o m m e rc ia l  p ro g ra m s  a r e  f a r  m ore s o p h i s t i c a t e d  t h a n  h i s
c la s s r o o m  p r o j e c t s .  To s e n d  h im  o u t  w i th  a n  u n r e a l i s t i c
c o n c e p t  o f  w h a t c o m m e rc ia l  p ro g ram m in g  i n v o lv e s  w o u ld  be
a  d i s s e r v i c e .
R e sp o n se s  t o  o t h e r  p ro g ram m in g  q u e s t i o n s  h e l p  c l a r i f y  
t h e  S c a le  I  r e s p o n s e s .  The G ra d u a te  S c h o o l  e m p h a s is  on  
p ro g ra m m in g  i s  b e t t e r  u n d e r s to o d  w hen t h e  r e s p o n s e s  t o  
q u e s t i o n s  1 a n d  2 ( S e c t i o n  I I )  a r e  c o n s i d e r e d .
Q u e s t io n  1 a s k e d  "How many c o u r s e s  i n  y o u r  MBA p r o ­
g ram , t h a t  a r e  n o t  d a t a  p r o c e s s i n g  c o u r s e s  p e r  s e ,  em p loy  
t h e  c o m p u te r  a s  a  t o o l ? "  T h is  w as f o l lo w e d  b y  q u e s t i o n  2 
w h ic h  a s k e d ,  "When y o u r  s t u d e n t s  u s e  e l e c t r o n i c  d a t a  
p r o c e s s i n g  i n  c o u r s e s ,  t h a t  a r e  n o t  d a t a  p r o c e s s i n g  c o u r s e s  
p e r  s e ,  do  t h e y  w r i t e  t h e i r  own p ro g ra m s  o r  u s e  th o s e  s u p ­
p l i e d  b y  o t h e r s  ( i . e . ,  " c a n n e d ’* p r o g r a m s ) ? "  R e sp o n se s  t o  
t h e s e  q u e s t i o n s  a r e  show n i n  T a b le s  30 a n d  31 r e s p e c t i v e l y .  
The m o s t c a s u a l  e x a m in a t io n  o f  t h e s e  t a b l e s  d i s c l o s e s  
t h e  im p o r ta n c e  o f  p ro g ram m in g  i n  g r a d u a t e  w o rk .
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TABLE 30
NUMBER AND PERCENT OF MBA COURSES EMPLOYING 
THE COMPUTER AS A TOOL
Number P e r c e n t
2 C o u rs e s 7 .3
3 C o u rs e s 11 2 0 .0
^  C o u rs e s 9 1 6 .3
5 C o u rs e s 5 9 .1
O ver 5 C o u rs e s 26
T o t a l  R e sp o n se s 55 1 0 0 .0
TABLE 31
TYPES OF COMPUTER PROGRAMS USED IN MBA COURSES
Number P e r c e n t
"C anned  P ro g ra m s  5 8 .9
C ustom  W r i t t e n  an d
"C an n ed "  P ro g ra m s $1 9 1 .1
T o t a l  R e sp o n se s  $5 1 0 0 .0
Q u e s t io n  3 ( S e c t i o n  I I  o f  G roup A) an d  q u e s t i o n  2
( S e c t i o n  I  f o r  t h e  o t h e r  t h r e e  g r o u p s )  a s k e d  s p e c i f i c a l l y  
w h e th e r  o r  n o t  o n e  s h o u ld  know a  c o m p u te r  l a n g u a g e .^  The 
r e s p o n s e s  a r e  p r e s e n t e d  i n  T a b le  3 2 .
G ro u p s A, B, a n d  D i n d i c a t e  t h a t  i n d i v i d u a l s  s h o u ld  
h a v e  k n o w le d g e  o f  a  c o m p u te r  l a n g u a g e .  G roup C (C o rp o ra ­
t i o n s )  i s  t h e  o n ly  g ro u p  t h a t  m arked  "n o "  b y  a  m a j o r i t y  
(8*J$) o f  r e s p o n d e n t s .
^ P l e a s e  r e f e r  t o  t h e  sa m p le  q u e s t i o n n a i r e s  i n  t h e  
a p p e n d ic e s  f o r  t h e  e x a c t  w o rd in g  o f  t h e  r e s p e c t i v e  q u e s t i o n s .
TABLE 32
THE NEED OP INDIVIDUAL*S TO KNOW A COMPUTER LANGUAGE BY GROUPS
G ra d u a te
Number
S c h o o ls
P e r c e n t
A lum ni 
Number P e r c e n t
C o r p o r a t io n s  
Number P e r c e n t
CPA
Number
F in n s
P e r c e n t
Yes 47 84*0 6 5  6 7 .7 14 1 5 .9 6 5 5 5 .6
No 9 1 6 .0 31 3 2 .3 74 8 4 .1 52 4 4 .4
T o t a l
R e sp o n se s 56 1 0 0 .0 96 1 0 0 .0 8 8 1 0 0 .0 117 1 0 0 .0
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The r e l a t i o n s h i p s  among t h e  v a r i o u s  f a c e t s  o f  
c o m p u te r - la n g u a g e  k n o w le d g e  m u st n o t  go u n n o t i c e d .  G iv in g  
p ro g ram m in g  a  lo w  r a t i n g  on  t h e  Im p o r ta n c e  S c a le  and  s im u l ­
t a n e o u s l y  i n d i c a t i n g  t h e  n e e d  t o  know a  la n g u a g e  a r e  n o t  
i n c o n s i s t e n t  a c t i o n s .  One w o u ld  n o t  h a v e  t o  u s e  a  la n g u a g e  
d a i l y  o r  e v e n  h a v e  a n  i n - d e p t h  u n d e r s t a n d i n g  t o  d e r i v e  
b e n e f i t  f ro m  t h a t  k n o w le d g e . A d d i t i o n a l  i n s i g h t  i n t o  p r o ­
g ra m m in g 's  p l a c e  i n  MIS e d u c a t i o n  w i l l  be  g a in e d  th r o u g h  
t h e  r e s p o n s e s  t o  S c a l e  I I  ( d e p th  o f  k n o w led g e  c u r r e n t l y  
r e q u i r e d )•
The f i n a l  p ro g ra m m in g  q u e s t i o n  a s k e d  t h e  r e s p o n d e n t s  
( a l l  g r o u p s )  t o  a s s i g n  p r i o r i t i e s  t o  s e v e r a l  p ro g ram m in g  
l a n g u a g e s .  The t a b u l a t i o n  o f  r e s p o n s e s  a p p e a r s  i n  T a b le  3 3 .
G roups B, C, an d  D m ark ed  COBOL a s  t h e i r  f i r s t  c h o ic e  
w i th  w id e  m a rg in s  o v e r  t h e  s e c o n d  p l a c e  l a n g u a g e s .  FORTRAN 
w as f i r s t  c h o ic e  f o r  G roup A an d  t h e  la n g u a g e  m o st f r e ­
q u e n t l y  m e n tio n e d  a s  s e c o n d  c h o ic e  f o r  t h e  o t h e r  g r o u p s .  
COBOL w as c o n s i s t e n t l y  m e n t io n e d ,  a f t e r  FORTRAN, f o r  s e c o n d  
c h o i c e .  S in c e  COBOL d o m in a te d  t h e  f i r s t - c h o i c e  p o s i t i o n  
an d  FORTRAN t h e  s e c o n d ,  COBOL w o u ld  seem  t o  b e  t h e  la n g u a g e  
t o  i n c lu d e  i n  t h e  c u r r i c u lu m .
A s u b p a r t  o f  t h i s  q u e s t i o n  a s k e d  t h e  g r a d u a te  s c h o o l s  
t o  i n d i c a t e  w h e th e r  s t u d e n t s  s h o u ld  know p ro g ra m m in g , ( i . e . ,  
t h e  l a n g u a g e ( s )  t h a t  h a d  b e e n  m a rk e d )  b e f o r e  b e g in n in g  t h e i r  
MBA’ s  o r  l e a r n  i t  d u r i n g  t h e i r  M B A 's. N in e te e n  r e s p o n s e s  
i n d i c a t e d  t h a t  t h e  la n g u a g e  s h o u ld  b e  known p r i o r  t o  b e g in ­
n i n g  t h e  p ro g ra m . S i x t y - s e v e n  c o n s i d e r e d  i t  p e r m i s s a b l e  t o
TABLE 33
PRIORITY RANKING OP PROGRAMMING LANGUAGES BY GROUPS
G ra d u a te  •S c h o o ls A lum ni C o r p o r a t io n s CPA F irm s
L anguage f L anguage f L anguage f L anguage f
F i r s t  C h o ice
FORTRAN 30 COBOL 36 COBOL 10 COBOL 61
BASIC 13 FORTRAN 28 RPG 2 FORTRAN 2
P L /1 7 PL /1 3 FORTRAN 1 BASIC 2
COBOL 4 RPG/BASIC 2 ASSEMBLER 1 RPG 1
S e c o n d  C h o ice
FORTRAN 10 FORTRAN 22 FORTRAN 2 FORTRAN 14
COBOL 4 COBOL 19 COBOL 2 COBOL 3
P L /1 2 RPG 8 P L /l 2 RPG 1





l e a r n  t h e  la n g u a g e  d u r i n g  t h e  p ro g ra m .
The a n s w e rs  i n d i c a t e  t h a t  k n o w led g e  o f  a  c o m p u te r  
la n g u a g e  c e r t a i n l y  c o u ld  n o t  b e  c o n s i d e r e d  a  p r e r e q u i s i t e  
f o r  g r a d u a t e  w ork  b u t  t h a t  s u c h  k n o w le d g e  w i l l  h a v e  t o  b e  
a c q u i r e d  p r i o r  t o  c o m p le t in g  g r a d u a t e  w o rk . In  o r d e r  t o  
m ore e f f e c t i v e l y  a p p ly  t h e  t o o l  t h e  s t u d e n t  w ou ld  seem  t o  
be  b e t t e r  o f f  a c q u i r i n g  t h i s  s k i l l  a s  a n  u n d e r g r a d u a te  and  
h a v in g  t h e  u s e  o f  i t  d u r i n g  t h a t  p e r i o d  r a t h e r  t h a n  p o s t ­
p o n in g  i t  u n t i l  a  l a t e r  d a t e .
S y s te m  F lo w c h a r t i n g
S y s te m  f l o w c h a r t i n g  w as d e s c r i b e d  a s ,  " t h e  s t u d y  o f  
w o r k - f lo w  t h r o u g h  b o th  m a n u a l a n d  c o m p u te r -b a s e d  i n f o r m a t i o n  
s y s te m s .  T h is  i s  n o t  p ro b le m  f l o w c h a r t i n g  a s  l i s t e d  i n  
s u b j e c t - a r e a  3 . "
Mean r e s p o n s e s  b y  g r o u p s  a r e t
CPA f i r m s ,  w i th  a  m ean o f  3 . 8 ,  g a v e  t h i s  8 * i b j e c t - a r e a  
i t s  h i g h e s t  r a n k i n g .  As b e f o r e ,  C o r p o r a t i o n s  ( 3 .3 )  an d  
g r a d u a t e  S c h o o ls  ( 3 .6 )  b a s i c a l l y  a g r e e .  One w o u ld  e x p e c t  
CPA f i r m s  t o  l e a d  o n  t h i s  s u b j e c t ,  f o r  t h e y  w e re  f l o w c h a r t i n g  
m a n u a l s y s te m s  l o n g  b e f o r e  c o m p u te r s  w ere  u s e d  i n  a  b u s i n e s s  
e n v i r o n m e n t .  The a g re e m e n t  am ong G ro u p s A, C, an d  D l e n d s  
c r e d e n c e  t o  t h i s  s u b j e c t - a r e a ' s  w o r th .
One c a n n o t  h e l p  b u t  w o n d e r  i f  t h e  a l u m n i 's  b r i e f  e x ­
p e r i e n c e  h a s  n o t  a g a i n  i n f l u e n c e d  t h e i r  r e s p o n s e s .
G ra d u a te  S c h o o ls  
A lum ni 
C o r p o r a t i o n s  
CPA F irm s
3 .6




F lo w c h a r t in g  i s  s u c h  a  u s e f u l  t o o l  i n  s y s te m s  d e s i g n  t h a t  
i t  w o u ld  seem  t o  b e  v a lu e d  b y  an y o n e  in v o lv e d  i n  MIS w o rk . 
P o s s i b l y  t h e y  w i l l  t h i n k  d i f f e r e n t l y  a f t e r  h o l d in g  h i g h e r  
p o s i t i o n s  i n  t h e i r  r e s p e c t i v e  c o m p a n ie s .
S im p le  S y s te m  D e s ig n
The d e s c r i p t i o n  u s e d  f o r  s im p le  s y s te m  d e s i g n  i s ,
"A m ore t e c h n i c a l  a r e a  t h a n  k  a b o v e , r e q u i r i n g  som e f a m i l i  
a r i t y  w i t h  m a c h in e  c a p a c i t i e s ,  c o s t ,  s p e e d ,  e t c , "
Mean r e s p o n s e s  a r e  a s  f o l l o w s t
CPA F irm s  a n d  g r a d u a t e  S c h o o ls  l e a d  f o r  t h i s  s u b j e c t  
a t  3 .5  e a c h .  C o r p o r a t io n s  a r e  s e c o n d  an d  c l o s e .  I t  i s  n o t  
s u r p r i s i n g  t h a t  CPA f i r m s  w o u ld  a s s i g n  t h i s  a r e a  m ore im p o r­
t a n c e  t h a n  c o r p o r a t i o n s ,  f o r  t h e y  a r e  f r e q u e n t l y  c a l l e d  i n  
a s  c o n s u l t a n t s  b y  C o r p o r a t i o n s .  W hereas t h e  c o r p o r a t e  man­
a g e r  c o n s i d e r s  h i s  p r im a r y  jo b  t o  b e  m a n a g in g  t h e  c o r p o r a ­
t i o n ,  t h e  p r im a r y  jo b  o f  a c c o u n t in g  i s  s u p p l y i n g  i n f o r m a t i o n .
The c o n c e r n  show n by  c o r p o r a t i o n s  f o r  t h i s  a r e a ,  how­
e v e r ,  i s  i n d i c a t i v e  o f  t h e i r  i n t e r e s t  i n  t h e  d e s i g n  o f  t h e i r  
own s y s te m s .  One o f  t h e  com m ents f ro m  t h e  c o r p o r a t e  q u e s ­
t i o n n a i r e s  w as t o  n e v e r  l e t  a  c o n s u l t a n t  d e s i g n  t h e  com* 
p a n y 's  i n f o r m a t i o n  s y s te m . A p p a r e n t ly ,  c o r p o r a t i o n s  a r e  
b e g in n in g  t o  f e e l  t h a t  s y s te m s  d e s i g n  c a n n o t  b e  l e f t  t o  
o u t s i d e  s p e c i a l i s t s  b u t  m u s t h a v e  m a n a g e r  p a r t i c i p a t i o n .
The i n t e r r e l a t i o n s h i p  o f  t h e  r e s p o n s e  t o  s im p le
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s y s te m  d e s i g n  a n d  s y s te m  f l o w c h a r t i n g  a r e  d i s t i n c t l y  c o r r e ­
l a t e d .  A r e a s o n a b l e  i n t e r p r e t a t i o n  w o u ld  seem  t o  be  t h a t  
a n y  p e r s o n  in v o lv e d  i n  s y s te m  d e s i g n  w o u ld  a l s o  b e  i n t e r ­
e s t e d  i n  s y s te m  f l o w c h a r t i n g .  T h is  w ou ld  seem  t o  e n f o r c e  
t h e  s p e c u l a t i o n  a b o u t  t h e  a lu m n i r e s p o n s e s .
I n t e g r a t e d  S y s te m  D e s ig n
The d e s c r i p t i o n  o f  i n t e g r a t e d  s y s te m  d e s ig n  w as one  
o f  t h e  m ore d i f f i c u l t  o n e s  t o  f o r m u l a t e .  The w r i t i n g  o f  
v e r y  b r i e f  d e s c r i p t i o n s  i s  a lw a y s  d e m a n d in g  i s u t ?  e s p e ­
c i a l l y  s o ,  w hen t h e  e x p e r t i s e  o f  t h e  r e a d e r s  s p a n s  su c h  a  
w id e  r a n g e .  W o rk in g  w i t h i n  t h e s e  l i m i t a t i o n s ,  t h e  f o l lo w ­
in g  d e s c r i p t i o n  w as g iv e n :
I n t e g r a t e d  s y s te m  d e s i g n :  T h is  s u b j e c t  a r e a  i s  one
s t e p  b e y o n d  s im p le  s y s te m  d e s i g n  an d  w o u ld  e n t a i l  c o n ­
s i d e r a t i o n  o f  s u c h  m a t t e r s  a s  c o m p a t ib le  f o r m a t  c o n ­
f i g u r a t i o n s  among t h e  v a r i o u s  s u b s y s te m s  an d  c o m p a t ib le  
t im i n g  f o r  i n p u t  a n d  o u t p u t  o f  t h e  v a r i o u s  s u b s y s te m s .
Mean r e s p o n s e s  w e r e :
T h is  s u b j e c t - a r e a  w as g e n e r a l l y  a c c o r d e d  t h e  lo w e s t  
r a t i n g s  o f  t h e  s i x t e e n — a l l  r e s p o n s e s  f e l l  b e lo w  t h e  m id ­
p o i n t  o f  t h e  s c a l e  ( N e i t h e r  i m p o r t a n t  n o r  u n i m p o r t a n t ) .
Two f a c t o r s  a r e  l i k e l y  t o  h a v e  i n f l u e n c e d  t h e  r e s p o n s e .
1 . The s c a r c i t y  o f  i n t e g r a t e d  s y s te m s  i n  a c t u a l  u s e  
w o u ld  h a v e  c a u s e d  many r e s p o n d e n t s  t o  b e  u n f a m i l ­
i a r  w i th  s u c h  a  s o p h i s t i c a t e d  a p p l i c a t i o n .
2 .  The d i f f i c u l t i e s  o f  p r o v i d i n g  m e a n in g f u l  c l a s s ­
room  e x p e r i e n c e s  i n  t h i s  a r e a  may h av e  c a u s e d  
some r e s p o n d e n t s  t o  s t r e s s  o t h e r  s u b j e c t - a r e a s  
a t  t h e  e x p e n s e  o f  t h i s  o n e .
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The tw o r e a s o n s  c i t e d  ab o v e  a l s o  seem  t o  j u s t i f y  
a s s i g n i n g  t h i s  a r e a  a  lo w e r  p r i o r i t y  f o r  i n c l u s i o n  i n  th e  
c u r r i c u lu m .  S u r e l y ,  i t  c a n n o t  b e  c o m p le t e ly  e l i m i n a t e d ,  
b u t  s p e n d in g  a  g r e a t  d e a l  o f  t im e  on  i n t e g r a t e d  s y s te m  
d e s i g n  may n o t  b e  t h e  w i s e s t  a p p l i c a t i o n  o f  a v a i l a b l e  
r e s o u r c e s .  I f  t h i s  t r a i n i n g  c a n  b e  m ore e f f i c i e n t l y  s e c u r e d  
on  t h e  j o b ,  c la s s r o o m  t im e  s h o u ld  be  s p e n t  on  b u i l d i n g  an  
a p p r o p r i a t e  f o u n d a t i o n  th r o u g h  o t h e r  c h a n n e l s .
R e p o r t in g  T e c h n iq u e s
T h is  s u b j e c t - a r e a  w as d e s c r i b e d  a s  i n v o l v i n g  e x c e p t i o n -  
b a s i s  r e p o r t i n g ,  t h e  b u i l d i n g - b l o c k  c o n c e p t ,  t h e  hum an- 
b e h a v i o r  a s p e c t s  o f  r e p o r t i n g ,  a n a l y s i s  v s .  s im p le  d a t a  
r e p o r t i n g ,  an d  f o r m a t  an d  t i m e l i n e s s  o f  r e p o r t s .
Mean r e s p o n s e s  w e re  a s  f o l l o w s t
The im p o r ta n c e  o f  r e p o r t i n g ,  t e c h n iq u e s  w as r e c o g n iz e d  
b y  a l l  f o u r  g ro u p s  w i th  e v e n  t h e  a lu m n i g e t t i n g  b a c k  u p  t o  
m id s c a l e .  CPA f i r m s  and  c o r p o r a t i o n s  a t t a c h e d  t h e  g r e a t e s t  
s i g n i f i c a n c e  w i th  4 .0  an d  3 . 9  r e s p e c t i v e l y .
R e sp o n d e n ts  f ro m  G roups C an d  D a r e  t h e  o n e s  m o st 
a c u t e l y  a f f e c t e d  b y  r e p o r t i n g  t e c h n i q u e s .  T hey r e a p  t h e  
r e w a r d s  o f  good  r e p o r t i n g  an d  e n d u re  t h e  h a r d s h i p s  
a cc o m p a n y in g  a  l e s s e r  d e g re e  o f  e x c e l l e n c e .  R e p o r t in g  
t e c h n iq u e s  a r e  s o  i n e x t r i c a b l y  t i e d  t o  hum an r e l a t i o n s  and  
m o t i v a t i o n  t h a t  o n e  w o u ld  e x p e c t  i t  t o  be  o f  m a jo r  c o n c e r n
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t o  t h o s e  s e e k in g  e x e c u t i v e - l e v e l  p o s i t i o n s .
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I n t e r n a l  C o n t r o l
A lth o u g h  a c c o u n t i n g  h a s  a n  a c c e p te d  d e f i n i t i o n  o f  i n ­
t e r n a l  c o n t r o l ,  i t  w as n o t  u s e d  i n  d e s c r i b i n g  t h i s  s u b j e c t -  
a r e a .  S in c e  t h e  sam e d e s c r i p t i o n s  a c c o m p a n ie d  t h e  q u e s t i o n ­
n a i r e s  o f  a l l  f o u r  g r o u p s ,  a  m ore g e n e r a l  d e s c r i p t i o n  t h a t  
w as n o t  t i e d  t o  t e c h n i c a l  a c c o u n t i n g  te r m s  seem ed m ore 
a p p r o p r i a t e .  The f o l lo w in g  d e s c r i p t i o n  w as u s e d i
I n t e r n a l  C o n t r o l i  F o r  t h e  p u r p o s e  o f  t h i s  s t u d y ,  
t h i s  s u b j e c t  a r e a  w o u ld  b e  d e v o te d  t o  s u c h  t h i n g s  a s  
f i l e  s e c u r i t y ,  c o n t r o l  o f  d a t a ,  a u t h o r i z a t i o n  f o r  p r o ­
g ram  c h a n g e s  an d  p ro g ra m  u s e ,  an d  t h e  m a in te n a n c e  o f  
b a c k -u p  f i l e s . .
G roup  m eans a r e  a s  f o l l o w s t
A lu m n i, a g a i n ,  a s s i g n e d  t h e  l o w e s t  r a t i n g  ( 2 ,9 )  o f  
t h e  f o u r  g r o u p s .  W ith  t h e  o l d e s t  g r a d u a t e s  h a v in g  b e e n  o u t  
o n ly  s i n c e  196? an d  t h e  m o s t r e c e n t  o n ly  s i n c e  '7 1 ,  t h e y  
a r e  u n l i k e l y  t o  h a v e  a t t a i n e d  s u f f i c i e n t l y  r e s p o n s i b l e  c o r ­
p o r a t e  p o s i t i o n s  t o  b e  c o n c e rn e d  w i th  i n t e r n a l  c o n t r o l .
G ra d u a te  s c h o o l s  a r e  n e x t  w i t h  a  r a t i n g  o f  3 . 3 , A l­
th o u g h  n o t  a s  c l o s e l y  t i e d  t o  t h e  d a i l y  r o u t i n e s  o f  b u s i ­
n e s s  a s  c o r p o r a t e  m a n a g e rs  o r  p r a c t i c i n g  a c c o u n t a n t s ,  b u s i ­
n e s s  f a c u l t i e s  a r e  w e l l  a w a re  o f  t h e  h a z a r d s  o f  in a d e q u a te  
i n t e r n a l  c o n t r o l  an d  h a v e  r e g i s t e r e d  t h i s  c o n c e rn  i n  t h e i r  
r e s p o n s e s .
C o r p o r a t io n s  h a v e  a s s i g n e d  a  s t i l l  h i g h e r  r a t i n g  t o
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t h i s  s u b j e c t - a r e a  o f  3 . 6 .  H ow ever, t h i s  w r i t e r  s u s p e c t s  
t h a t  c o r p o r a t e  m a n a g e rs  c o n s i d e r  t h e  a r e a  t o  b e  e v e n  m ore 
im p o r t a n t  t h a n  t h i s  r a t i n g  i n d i c a t e s  b u t  h a v e  g row n  a c c u s ­
tom ed  t o  a s s i g n i n g  t h i s  r e s p o n s i b i l i t y  t o  t h e  co m p an y ’ s  
a c c o u n t i n g  d e p a r tm e n t .
CPA f i r m s  h a v e  a s s i g n e d  a  r a t i n g  o f  k . k  t o  i n t e r n a l  
c o n t r o l — a  r a t i n g  e x c e e d e d  o n ly  b y  t h a t  a s s i g n e d  t o  a u d i t ­
i n g  c o n c e p t s .  One w o u ld  e x p e c t  t h i s  a r e a  t o  b e  o f  m a jo r  
i n t e r e s t  t o  a c c o u n t a n t s  s i n c e  i t  i s  a  m a jo r  se g m e n t o f  
t h e i r  w o rk . S u r e l y ,  a n y  MIS c u r r i c u lu m  f o r  a c c o u n t a n t s  
w o u ld  h a v e  t o  d e v o te  a p p r o p r i a t e  c o v e r a g e  t o  t h i s  v e r y  
im p o r t a n t  s u b j e c t .
B a tc h  P r o c e s s i n g  a n d  R e a l  Time P r o c e s s i n g
The q u e s t i o n n a i r e s  i n c lu d e d  t h e  f o l l o w i n g  d e s c r i p ­
t i o n s  o f  t h e s e  tw o s u b j e c t - a r e a s *
B a tc h  p r o c e s s in g *  The s t u d y  o f  b a t c h  s y s te m  c h a r a c ­
t e r i s t i c s  a n d  t h e  i d e n t i f i c a t i o n  o f  a p p l i c a t i o n s  s u i t e d  
f o r  t h i s  s y s te m . Due e m p h a s is  i s  p l a c e d  on  c o s t / b e n e f i t  
a s p e c t s  o f  b a t c h  v s .  r e a l  t im e  s y s te m s .  S ee  s u b j e c t  
a r e a  10 f o r  r e a l  t im e  s y s te m s .
R e a l - t im e  p r o c e s s in g *  The s t u d y  o f  ran d o m  a c c e s s  
p r o c e s s i n g  i n  b a t c h  a n d  r e a l  t im e  s y s te m s .  A r e a l  t im e  
s y s te m  ( f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y )  i s  one  t h a t  
o f f e r s  n e a r l y  i n s t a n t a n e o u s  u p d a t i n g  o f  r e c o r d s  a s  t h e  
t r a n s a c t i o n s  t a k e  p l a c e .
Mean r e s p o n s e s  w ere*
B a tc h R e a l-T im e
P r o c e s s i n g  P r o c e s s i n g
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G ro u p s A, B, an d  C h a v e  a s s i g n e d  ( r e s p e c t i v e l y )  a b o u t  
e q u a l  s i g n i f i c a n c e  t o  t h e s e  tw o s u b j e c t - a r e a s  w h i le  
G roup  D (CPA f i r m s )  h a s  a c c o r d e d  c o n s i d e r a b l y  l e s s  im p o r­
t a n c e  t o  r e a l - t i m e  s y s te m s .  A p o s s i b l e  e x p l a n a t i o n  f o r  
t h i s  p a t t e r n  o f  r e s p o n s e s  m ig h t  be  t h e  i n f l u e n c e  e x e r t e d  
b y  t h e  s m a l l  CPA f i r m s  i n  t h e  s a m p le .  R e a l - t im e  s y s te m s ,  
w i th  t h e i r  h ig h  d e g r e e  o f  s o p h i s t i c a t i o n ,  a r e  o f  i n t e r ­
e s t  t o  e d u c a t o r s ,  l a r g e  c o r p o r a t i o n s ,  an d  t h e  e m p lo y e e s  
o f  t h o s e  c o r p o r a t i o n s .  I n  a d d i t i o n ,  t h e s e  s y s te m s  
r e c e i v e  m uch a t t e n t i o n  i n  c u r r e n t  l i t e r a t u r e .  The s m a l l  
CPA f i r m ,  h o w e v e r , w o u ld  h a v e  l i t t l e  c o n t a c t  w i th  s u c h  a  
s y s te m  an d  w o u ld  f i n d  b a t c h  s y s te m s  t o  be  much m ore im p o r­
t a n t .
Some s i g n i f i c a n t  p ro b le m s  i n  t e a c h i n g  r e a l - t i m e  p r o ­
c e s s i n g  a r e  y e t  t o  b e  s o l v e d  ( a s  i s  t h e  c a s e  w i th  i n t e ­
g r a t e d  s y s te m  d e s i g n )  an d  m u s t b e  c o n s i d e r e d  i n  d e s i g n i n g  
a  MIS c u r r i c u l u m .  B o th  b a t c h  an d  r e a l - t i m e  p r o c e s s i n g  
d e s e r v e  c a r e f u l  c o n s i d e r a t i o n  f o r  i n c l u s i o n  i n  t h e  MIS 
c u r r i c u lu m .
A u d i t in g  C o n c e p ts
The s i m p l e s t  c o m p u te r - b a s e d  a c c o u n t i n g  s y s te m s  
b r o u g h t  a b o u t  t h e  n e e d  f o r  r e v i s e d  a u d i t i n g  t e c h n i q u e s ,  
an d  s o p h i s t i c a t e d  s y s te m s  h a v e  c r e a t e d  s e v e r e  a u d i t i n g  
p r o b le m s .  T h ese  p ro b le m s  a r e  m in im iz e d  w hen t h e  s y s t e m 's  
d e s i g n e r s  i n c o r p o r a t e  a d e q u a te  a u d i t i n g  p r o v i s i o n s  i n t o  
t h e  s y s te m . S in c e  many s y s te m s  d e c i s i o n s  a r e  made by
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n o n a c c o u n ta n t s ,  t h e i r  r e a c t i o n s  t o  t h i s  s u b j e c t - a r e a  w i l l  
be  b e n e f i c i a l .  T hey w e re  s u p p l i e d  t h e  f o l l o w in g  d e s c r i p ­
t i o n  i
A u d i t in g  c o n c e p t s i  R e f e r s  t o  t h e  c o n s i d e r a t i o n  t h a t  
m u st be  g iv e n  i n  a n y  s y s te m  t o  t h e  e s t a b l i s h m e n t  o f  an  
a u d i t  t r a i l .  T h is  t r a i l  i s  r e q u i r e d  f o r  i n t e r n a l  a u d i ­
t o r s ,  in d e p e n d e n t  a u d i t o r s ,  an d  g o v e rn m e n t a g e n c i e s .
G roup r e s p o n s e s  a r e  p r e s e n t e d  b e lo w i
R a th e r  t h a n  t h e  r a n k i n g s  o f  e a c h  g r o u p ,  t h e  s i g n i f ­
i c a n t  f a c t o r  seem s t o  b e  t h e  d i f f e r e n t i a l  b e tw e e n  G roups 
A, B, an d  C ( a l l  n e a r l y  e q u a l )  an d  G roup D. C e r t a i n l y ,  
som e d i f f e r e n c e  w o u ld  b e  e x p e c te d  s i n c e  a u d i t i n g  i s  i n  
t h e  a c c o u n t i n g  d o m a in . T h is  d i f f e r e n c e  may a l s o  b e  i n t e r ­
p r e t e d  t o  m ean t h a t  t h e  a u d i t i n g  a s p e c t s  o f  s o p h i s t i c a t e d  
s y s te m s  may be  m a t e r i a l l y  im p ro v e d  i f  n o n a c c o u n ta n ts  a r e  
b e t t e r  in fo rm e d  a b o u t  a u d i t i n g  r e q u i r e m e n t s .  C e r t a i n  b a s i c  
a u d i t i n g  i n f o r m a t i o n  f o r  a l l  b u s i n e s s  d i s c i p l i n e s  s h o u ld  
b e  c o n s i d e r e d  f o r  t h e  MIS c u r r i c u lu m .
S y s te m s  F e a s i b i l i t y  C o n c e n ts
T h is  s u b j e c t - a r e a  p e r v a d e s  a lm o s t  e v e r y  a s p e c t  o f  
t h e  c o m p a n y 's  o p e r a t i o n .  I t  r a n g e s  fro m  t h e  s y s t e m 's  
im p a c t  on  e m p lo y ee  m o ra le  an d  m o t i v a t i o n  t o  s u c c e s s f u l  
com pany o p e r a t i o n s  a n d  i s  d e s c r i b e d  a s  t h e  s t u d y  o f  t h o s e  
c h a r a c t e r i s t i c s  t h a t  i n d i c a t e  t h e  u s e  o f  a  c o m p u te r - b a s e d  
m anagem en t i n f o r m a t i o n  s y s te m  r a t h e r  t h a n  a -m a n u a l  o n e .
G ra d u a te  S c h o o ls  
A lum ni 
C o r p o r a t io n s  
CPA F irm s
3 .3
3 .3  
3 .5  
^ . 5
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E m p h a s is  w o u ld  a l s o  b e  p l a c e d  o n  m a n a g e m e n t 's  r o l e  i n  t h e  
s t u d y ,  d e s i g n ,  a n d  im p le m e n ta t io n  o f  t h e  new  s y s te m  a s  w e l l  
a s  t h e  e f f e c t  i t s  i n s t a l l a t i o n  w i l l  h a v e  on  e x i s t i n g  
e m p lo y e e s  an d  d e p a r t m e n t s .
Mean r e s p o n s e s  w ere*
G ra d u a te  S c h o o ls  3 , 5
A lum ni 2 ,9
C o r p o r a t io n s  3 . 8
CPA F irm s  3 . 3
C o r p o r a t i o n s  b e in g  m o st c o n c e rn e d  i n  t h i s  a r e a  ( 3 . 8 ) 
i s  n o t  s u r p r i s i n g .  G ra d u a te  s c h o o l s  ( 3 . 5 )  a n d  CPA f i r m s  
( 3 . 3 ) r e c o g n i z e  i t s  im p o r ta n c e ,  b u t  t h e  c o r p o r a t i o n s  a r e  
t h e  o n e s  t h a t  m u st l i v e  w i t h  t h e  s y s te m  d a i l y .  I n  a d d i t i o n ,  
t h e  com pany  i s  t h e  f i n a l  p a r t y  t o  a n s w e r  f o r  i t s  s u c c e s s  
o r  f a i l u r e .  T h is  s u b j e c t - a r e a  w o u ld  s u r e l y  b e  b e n e f i c i a l  
f o r  a l l  g ro u p s  b u t  e s p e c i a l l y  so  f a r  s t u d e n t s  s e e k in g  
c o r p o r a t e  c a r e e r s .
D e c i s io n  R u le  F o r m u la t io n
D e c i s io n  r u l e  f o r m u l a t i o n  w as d e s c r i b e d  a s  t h e  s tu d y
o f  t h e  d e f i n i t i o n  o f  d e c i s i o n  r u l e s  f o r  t h o s e  d e c i s i o n s
t h a t  l e n d  th e m s e lv e s  t o  c o m p u te r  m a n i p u l a t i o n .  T h is
s u b j e c t - a r e a  w o u ld  a l s o  i n v o lv e  a  d e t a i l e d  e x a m in a t io n  o f
m an /m ac h in e  i n t e r a c t i o n .  T h a t  i s ,  w h ic h  d e c i s i o n s  s h o u ld
t h e  m a c h in e  make w i t h o u t  hum an i n t e r v e n t i o n  a s  c o m p a red  t o
t h o s e  t h a t  i t  s h o u ld  t r a n s f e r  t o  a  hum an f o r  a c t i o n .
The t a b u l a t i o n  o f  r e s p o n s e  m eans i s *
G ra d u a te  S c h o o ls  3 , 6
A lum ni 2 • 6
C o r p o r a t i o n s  3 .2
CPA F irm s  3 .1
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The r e s p o n s e s  t o  t h i s  q u e s t i o n  b e a r  e v id e n c e  t o  t h e  
m e th o d ic a l  a p p ro a c h  n o r m a l ly  a s s o c i a t e d  w i th  a c a d e m ic i a n s .  
A lth o u g h  G roups C an d  D p a s s  t h e  m id p o in t  o f  t h e  s c a l e ,  
t h e y  l a g  b e h in d  G roup A 's  r a t i n g .
T h is  d i f f e r e n c e  may a r i s e  b e c a u s e  c o r p o r a t e  m a n a g e rs  
an d  a c c o u n ta n t s  a r e  s o  c l o s e  t o  many p ro b le m s  t h a t  t h e i r  
c o n s i d e r a t i o n  o f  a l t e r n a t i v e s  i s  a u to m a t ic  r a t h e r  t h a n  
d e l i b e r a t e .  A lth o u g h  t h i s  may a p p e a r  t o  be  a n  a d v a n ta g e  
o n  t h e  s u r f a c e ,  t h i s  w r i t e r  s u s p e c t s  i t  o f  b e in g  t h e  b a s e  
phenom enon  u n d e r l y i n g  t h e  c l i c h e  " w h a te v e r  c a n  go  w ro n g  
w i l l , "
U n e x p e c te d  d a t a  c o n d i t i o n s  h a v e  c a u s e d  many p ro g ra m  
f a i l u r e s  m ak in g  t h e  p ro g ram m ers  a c u t e l y  aw are  o f  t h e  n e c e s ­
s i t y  o f  c o n s i d e r i n g  a l l  p o s s i b i l i t i e s .  The s t u d y  o f  p r o ­
g ram m ing  c a n  be  i n v a l u a b l e  i n  t h i s  r e s p e c t  e v e n  i f  one  
n e v e r  w r i t e s  a  c o m m e rc ia l  p ro g ra m .
E v a l u a t i o n  o f  D a ta  P r o c e s s i n g  
D e p a r tm e n t  P e r fo rm a n c e
T h is  s u b j e c t - a r e a  w as d e s c r i b e d  a s  t h e  s t u d y  o f  t h e  
v a r i o u s  w ays i n  w h ic h  t h e  p e r fo rm a n c e  o f  a  d a t a  p r o c e s s i n g  
d e p a r tm e n t  may be  ju d g e d  i n  a  c o s t / b e n e f i t  c o n t e x t .
G roup m ean r e s p o n s e s  w e re i
G ra d u a te  S c h o o ls  3 ,3
A lum ni 2 .8
C o r p o r a t io n s  2 ,7
CPA F irm s  3 .2
R a t in g s  f o r  t h i s  q u e s t i o n  w ere  s u r p r i s i n g l y  lo w . 
P r e t e s t  i n t e r v i e w s  i n d i c a t e d  t h a t  c o r p o r a t i o n s  i n  t h e  m e t­
r o p o l i t a n  a r e a  o f  B a to n  R ouge, L o u is ia n a  w ere  b e c o m in g
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i n c r e a s i n g l y  aw are  o f  t h e  n e e d  t o  o b j e c t i v e l y  e v a l u a t e  
t h e i r  d a t a  p r o c e s s i n g  d e p a r t m e n t s .
P o s s i b l y  t h e  r e s p o n d e n t s  f e e l  t h a t  d a t a  p r o c e s s i n g  
d e p a r tm e n t  u s e r s  a c t  a s  a  c h e c k  on  w a s t e f u l  c o m p u te r  
o p e r a t i o n s ,  b u t  t h i s  w ou ld  n o t  seem  ( t o  t h i s  w r i t e r )  t o  
be a n  a d e q u a te  s a f e g u a r d .
P r o j e c t  M anagem ent
T h is  s u b j e c t - a r e a  was in c lu d e d  a t  t h e  s p e c i f i c  
u r g i n g  o f  a  n a t i o n a l  CPA f i r m  a n d  was d e s c r i b e d  a s  t h e  
s t u d y  o f  v a r i o u s  t e c h n iq u e s  w h ic h  w ou ld  b e  u s e f u l  w hen 
im p le m e n tin g  a  new s y s te m  o r  a  s u b s y s te m . A s p e c ts  s u c h  
a s  s t a f f i n g  r e q u i r e m e n t s ,  s c h e d u l i n g ,  c o m p le t io n  d e a d l i n e s ,  
an d  t h e  l i k e  w ou ld  be  e m p h a s iz e d .
The t a b u l a t i o n  o f  r e s p o n s e s  i s i
The C P A -firm  r e s p o n s e  t o  t h i s  s u b j e c t - a r e a  s u g g e s t s  
a  m a t e r i a l  d i f f e r e n c e  i n  t h e  n e e d s  o f  s m a l l e r  f i r m s  a s  
c o m p a red  t o  th o s e  o f  t h e  l a r g e r  o n e s .  P r o j e c t  m anagem ent 
w as a  s e r i o u s  a r e a  o f  c o n c e r n  t o  t h e  f i r m  m e n t io n e d  an d  
y e t  t h e  CPA r a n k in g  h ad  a  m ean o f  o n ly  2 . 6 .  T h is  r e s u l t  
may h a v e  b e e n  i n f lu e n c e d  b y  t h e  l a r g e  n u m b er o f  s m a l l  f i r m s  
i n  t h e  s a m p le .  S e r v in g  s m a l l e r  c l i e n t s  w o u ld  m in im iz e  
t h e s e  f i r m s '  o p p o r t u n i t i e s  t o  c o n d u c t  e x t e n s i v e  MIS p r o ­
j e c t s .
G ra d u a te  s c h o o l s  an d  c o r p o r a t i o n s  b o th  r e c o g n i z e  t h e
G ra d u a te  S c h o o ls  
A lum ni 
C o r p o r a t io n s  






im portance  o f  p r o j e c t  management w i th  c o r p o r a t i o n s  g iv in g  
i t  i t s  h i g h e s t  r a t i n g  (3 * 6 ) .  S in ce  l a r g e r  c o r p o r a t i o n s  
have g e n e r a l l y  been th e  o r g a n i z a t i o n s  c o n d u c t in g  MIS p ro ­
j e c t s ,  t h e i r  i n t e r e s t  in  p r o j e c t  management co u ld  have 
been  p r e d i c t e d .
One o f  th e  c u r r ic u lu m  im p l i c a t io n s  f o r  t h i s  s u b je c t -  
a r e a ,  however, i s  t h a t  e x p e r ie n c e d  p e o p le — t h a t  i s ,  th o se  
who have worked w ith  sy s tem s  a  number o f  y e a r s — n o rm ally  
co n d u c t  th e s e  p r o j e c t s .  Ten o r  more y e a r s  may p a s s  b e fo re  
one c o u ld  u t i l i z e  c o l l e g e  t r a i n i n g  in  t h i s  a r e a  which means 
t h a t  s e c u r in g  th e  t r a i n i n g  on th e  job  may be a b e t t e r  a p ­
p ro a c h .  At l e a s t ,  th e  d e p th  o f  co v e ra g e  f o r  t h i s  s u b j e c t -  
a r e a  must be c a r e f u l l y  c o n s id e re d  when d e s ig n in g  a MIS 
c u r r ic u lu m .
Program D ocum entation
The fo l lo w in g  d e s c r i p t i o n  was s u p p l i e d  f o r  program 
d o c u m e n ta t io n :
Program d o c u m e n ta t io n  n o rm a lly  r e f e r s  to  th e  d e t a i l e d  
d e s c r i p t i o n  o f  a g iv e n  p ro g ra m ’ s i n p u t ,  p r o c e s s in g ,  and 
o u tp u t .  However, f o r  th e  p u rp o se s  o f  t h i s  s tu d y  i t  i s  used  
to  r e f e r  to  th e  s tu d y  o f  th e  im p o rtan ce  o f  a d e q u a te  docu­
m e n ta t io n  and an i n t e l l i g e n t  u se  o f  such d o cu m en ta t io n  a s  
i t  r e l a t e s  t o  system  a n d / o r  program  e v a l u a t i o n .  Methods 
o f  in s u r in g  t h a t  a l l  d o c u m e n ta t io n  i s  m a in ta in e d  on a  c u r ­
r e n t  b a s i s  would be em p h as ized .
Group mean r e s p o n s e s  w ere i
r a d u a te  S ch o o ls 3 .3
2 .7
2 .7  
3 -^
Alumni
C o r p o r a t io n s  
CPA Firms
None of the group means for this subject area was
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a s  h ig h  a s  t h e  a r e a  seem s t o  m e r i t .  P ro g ra m  d o c u m e n ta t io n  
i s  a  k e y  f a c t o r ,  i n  t h i s  w r i t e r ' s  o p i n i o n ,  i n  t h e  e f f i c i e n t  
o p e r a t i o n  o f  a n y  b u s i n e s s - o r i e n t e d ,  c o m p u te r - b a s e d  s y s te m .
The C P A -firm  r e s p o n s e s  may h a v e  r e s u l t e d  fro m  f i r m  
s i z e .  The c o r p o r a t i o n s '  r e s p o n s e  seem s t o  v e r i f y  t h e  
f i n d i n g s  o f  a  p r e t e s t  i n t e r v i e w  ( c i t e d  on  p a g e  2*0 i n  w h ic h  
t h e  i n t e r v i e w e e  p o i n t e d  o u t  t h e  t e n d e n c y  o f  c o r p o r a t e  man­
a g e r s  t o  n e g l e c t  p ro g ra m  d o c u m e n ta t io n .
T h is  s u b j e c t - a r e a  d e s e r v e s  c a r e f u l  c o n s i d e r a t i o n  f o r  
i n c l u s i o n  i n  t h e  MIS c u r r i c u lu m ,  f o r  t h e  r e s p o n s e s  may b e  
a n  i n d i c a t i o n  o f  t h e  r e s p o n d e n t s '  l a c k  o f  a p p r e c i a t i o n  f o r  
t h e  a r e a  r a t h e r  t h a n  a n y  t r u e  l a c k  o f  im p o r ta n c e .
S u b j e c t  A re a s  Added b y  R e s p o n d e n ts
Some o f  t h e  r e s p o n d e n t s  a d d e d  s u b j e c t - a r e a s ,  i n  t h e  
s p a c e  p r o v id e d  on  t h e  q u e s t i o n n a i r e ,  a n d  t h e y  a r e  p r e s e n t e d  
b e lo w  a lo n g  w i th  t h e  s c a l e  m a r k in g s .  I n  m o s t i n s t a n c e s ,  
t h e  a r e a s  m e n tio n e d  a r e  i m p l i c i t  i n  t h e  l i s t  o f  s i x t e e n  
s u p p l i e d  so  no  com m ents h a v e  b e e n  a d d e d  b y  t h e  w r i t e r .
W here a p p r o p r i a t e ,  t h e y  w i l l  b e  m e n t io n e d  i n  t h e  c h a p t e r s  
o n  c u r r i c u lu m  d e s i g n .
S c a le  ___
G ra d u a te  S c h o o ls*  I  I I  I I I
D e c i s io n  S u p p o r t  S y s te m s  5 ^  3
D a ta  M anagem ent 5 ^ 3
D a ta  Bank D e s ig n  5 ^  3
C o m p u te r-B a se d  A u d i t in g  5 ^  3
S y s te m s  C o n c e p ts  5 ^  3
I n f o r m a t io n  R e q u ire d  b y
D e c is io n -M a k e r s  5 ^  3
M anagers*  R o le  i n  S y s te m s  A n a l y s i s  5 ^  3
12k
Scale
G raduate  S c h o o ls - c o n t in u e d I I I I I I
C la s s e s  o f  In fo rm a t io n  System s 5 k 3
System s D ocum entation 5 3 3
G en e ra l  T h e o r ie s  A f f e c t in g  System s 5 3 2
E f f e c t i v e  Problem  S o lv in g 5 k 1
System s C oncep ts 5 k 3
T o ta l  MIS 5 k 3
P r a c t i c a l  Examples o f  MIS 
R e la t io n s h ip  o f  "OR" to
5 'k 3
System s A n a ly s is 5 k 3
System s Theory and B u s in e ss 5 k 3
D ata  In fo rm a t io n  S o u rces  and Flows 5 k 3
S im u la t io n 5 3 2
S urvey  Sam pling  and MIS 5 3 2
S o c ia l  I m p l i c a t i o n s  o f  Computing k - 3
F i l e  D esign - - -
F i l e  P ro c e s s in g - - -
F i l e  A ccess  T ech n iq u es - — -
Economic J u s t i f i c a t i o n 5 k 3
M odeling and S im u la t io n 5 k 3
Management A u d i ts 5 k 2
A lum ni:
Computer Use and C ost 5 2 1
D ata  Base C oncep ts 5 k 1
I n t e r n a l  Co?t A cc o u n tin g  and C o n t ro l  (DP) 5 k 1
Time S h a r in g  u o n cep t k 3 1
On-Line T e rm in a ls  C oncept 
R eading and I n t e r p r e t a t i o n  o f
k 3 1
Computer P ro d u c ts 5 3 1
C o r p o r a t i o n s :
D e c is io n  A n a ly s i s 5 1 2
Models and S im u la t io n 5 1 2
System s Hardware E v a lu a t io n k 2 1
P e rs o n n e l  Management 5 3 1
System s T e s t in g 3 1
C o n v e rs io n  o f  A p p l i c a t i o n s k 3 1
C o n v e rs io n /U p g ra d in g  P roblem s 5 3 2
Problem  D e f in i t io n /M e th o d o lo g y 5 k 3
W r i t te n  Com m unications 5 k 2
CPA F irm s:
Low-Cost D ata  P ro c e s s in g 5 3 1
U n i v a r i a t e  A n a l y s i s  o f  V a r ia n c e — S c a le  I I
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The r e s u l t s  o f  t h e  u n i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  
f o r  d e p th  o f  k n o w le d g e  c u r r e n t l y  r e q u i r e d  ( S c a le  I I )  f o r  
e a c h  s u b j e c t - a r e a  a p p e a r  i n  T a b le  3 4 . The h y p o t h e s i s ,  
a g a i n ,  w as t h a t  o f  no  g ro u p  e f f e c t .  A t t h e  .0 5  l e v e l  o f  
s i g n i f i c a n c e  t h e  n u l l  h y p o t h e s i s  m u st be  r e j e c t e d .
TABLE 34
ANOVA TEST CRITERIA FOR THE HYPOTHESIS OF 
NO GROUP EFFECT--DEPTH OF KNOWLEDGE 
CURRENTLY REQUIRED (SCALE I I ) a
F P r o b a b i l i t y
S u b j e c t  A rea V a lu e o f  F
B a s ic  C o m p u te r C o n c e p ts 6 .0 3 0 7 7 0 .0 0 1 0
A d v a n t a g e s / L i m i t a t i o n s  o f  a
C o m p u te r S y s te m 7 .6 7 8 6 9 0 .0 0 0 2
P ro g ram m in g 4 .0 9 2 8 6 0 .0 0 8 1
S y s te m  F lo w c h a r t i n g 8 .2 4 3 8 7 0 .0 0 0 1
S im p le  S y s te m  D e s ig n 8 .0 7 2 7 7 0 .0 0 0 2
I n t e g r a t e d  S y s te m  D e s ig n 8 .9 5 3 6 5 0 .0 0 0 1
R e p o r t in g  T e c h n iq u e s 1 2 .6 8 0 4 6 0 .0 0 0 1
I n t e r n a l  C o n t r o l 1 7 .8 6 9 4 1 0 .0 0 0 1
B a tc h  P r o c e s s i n g 8 .4 8 0 9 7 0 .0 0 0 1
R e a l Time P r o c e s s i n g 1 1 .8 2 7 8 9 0 .0 0 0 1
A u d i t in g  C o n c e p ts 2 4 .5 0 5 1 4 0 .0 0 0 1
S y s te m s  F e a s i b i l i t y  C o n c e p ts 4 .4 4 1 8 7 0 .0 0 5 4
D e c i s io n  R u le  F o r m u la t io n 4 .0 0 2 2 2 0 .0 0 9 1
E v a l u a t i o n  o f  D a ta  P r o c e s s i n g
D e p a r tm e n t  P e r fo rm a n c e 7 .4 5 5 7 9 0 .0 0 0 3
P r o j e c t  M anagem ent 2 .8 1 4 9 3 0 .0 4 0 4
P ro g ra m  D o c u m e n ta t io n 1 5 .7 6 4 5 5 0 .0 0 0 1
a D e g re e s  o f  F reedom  (3 ) a r e  t h e  sam e f o r a l l  e n t r i e s .
Mean R e sn o n se s  by  G ro u n s— S c a le  I I
The m ean o f  e a c h  g r o u p 's  r e s p o n s e s  by s u b j e c t  a r e a
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u n d e r  " d e p th  o f  k n o w le d g e  c u r r e n t l y  r e q u i r e d "  ( S c a le  I I )
i s  show n i n  F ig u r e  2 .  The n u m e r i c a l  v a l u e s  a s s i g n e d  t o
t h e  q u e s t i o n n a i r e  l a b e l s  a re *
E x p o s u re  o n ly  1
E le m e n ta r y  u n d e r s t a n d i n g  2
M o d e ra te  c o m p e te n c y  3
I n - d e p t h  ( s o p h i s t i c a t e d )  k n o w le d g e  k
An e x a m in a t io n  o f  F ig u r e  2 d i s c l o s e s  t h a t  t h e
f o l l o w in g  s u b j e c t - a r e a s  a l l  h a v e  m eans b e tw e e n  2 and  3






S in c e  t h i s  d e g re e  o f  a c h ie v e m e n t  seem s r e a s o n a b l e ,  n o t h in g
m ore w i l l  be  s a i d  a b o u t  t h e s e  s u b j e c t  a r e a s .
S u b j e c t  a r e a s  6 an d  10 w e re  b e lo w  m id s c a le  f o r  a l l
g r o u p s .  In  a d d i t i o n ,  t h e s e  a r e a s  r e c e i v e d  some o f  t h e
lo w e r  r a n k i n g s  on  S c a l e  I  ( i m p o r t a n c e ) .  T aken  t o g e t h e r ,
t h e s e  r e s p o n s e s  s u g g e s t  t h a t  o n e  s h o u ld  be  c a r e f u l  i n
a l l o c a t i n g  a n  a p p r o p r i a t e  am o u n t o f  c o u r s e  t im e  i n  t h e s e
a r e a s .
S u b j e c t  a r e a s  7 ,  8 , 11 a n d  16 w e re  i n  t h e  2 t o  3
r a n g e  f o r  a l l  g ro u p s  e x c e p t  CPA f i r m s  w h ic h  w e re  c o n ­
s i s t e n t l y  a b o v e  3 (m o d e ra te  c o m p e te n c y ) .  The i m p l i c a t i o n s  
o f  t h e s e  r a n k i n g s  a r e  t h a t  t h e s e  a r e a s  d e s e r v e  m ore t h a n  
j u s t  n o rm a l  c o v e r a g e  ( a s  c o m p a re d  t o  t h e  o t h e r  a r e a s )  i n  
t h e  MIS c u r r i c u l u m .  A l t e r n a t e l y ,  a d d i t i o n a l  t r a i n i n g  
c o u ld  be  s c h e d u le d  i n  a p p r o p r i a t e  ( e x i s t i n g )  c o u r s e s  o u t s i d e  
t h e  MIS c u r r i c u lu m  s h o u ld  t h e r e  be  i n s u f f i c i e n t  t im e  w i t h i n
SA 1 B a s ic  C om puter C o n c ep ts
SA 2 A d v a n ta g e s /L im i ta t io n s  o f  a  
C om puter S y s tem
SA 3 Programming
SA 4- S y s tem  F lo w c h a r t in g
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SA 6 I n te g r a te d  System D esign
SA 7 R e p o rt in g  Techniques
SA 8 I n t e r n a l  C o n tro l
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SA12 Systems F e a s i b i l i t y  Concepts
SA13 D ec is io n  Rule F o rm u la tio n
SAl Ĵ- E v a lu a t io n  o f  D ata P ro c e s s in g  
D epartm ent Perform ance
SA15 P r o j e c t  Management
SA16 Program D ocum entation
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t h e  tw o c o u r s e s  p r e s e n t l y  a n t i c i p a t e d .
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A n a l y s i s —- S c a le  I I I
S c a le  I I I  m ean r e s p o n s e s  a r e  show n i n  F ig u r e  3 .
N ote  t h a t  S c a le  I I I  i s  n o t  t h e  sam e f o r  G roup  A a s  i t  i s  
f o r  G roups B, C, an d  D an d  i s ,  t h e r e f o r e ,  n o t  c o m p a ra b le  
t o  t h o s e  g r o u p s .
S c a l e  I I I — G roup A
S c a le  I I I  f o r  G roup A w as d e s ig n e d  t o  d e te r m in e  i f  
g r a d u a t e  s c h o o l s  f e l t  t h a t  c e r t a i n  MIS s u b j e c t - a r e a s  w ere  
b e t t e r  a d a p te d  t o  u n d e r g r a d u a te  o r  g r a d u a t e  p r o g r a m s .  F o r  
e a c h  o f  t h e  s i x t e e n  s u b j e c t - a r e a s  a  t h r e e - p o i n t  s c a l e  w as 
p r o v id e d  on  w h ic h  t h e  r e s p o n d e n t  c o u ld  i n d i c a t e  w hen t h e  
s u b j e c t  s h o u ld  be  s t u d i e d .  L a b e ls  a n d  t a b u l a t i o n  v a l u e s  
a r e  a s  f o l l o w s i
D u r in g  B a c h e l o r 's  p ro g ra m  1
D u r in g  MBA p ro g ra m  2
D u r in g  e i t h e r  o r  b o th  p ro g ra m s  3
E v e ry  m ean r e s p o n s e  e x c e e d e d  t h e  m id p o in t  o f  t h e  
s c a l e  w i th  o v e r  50 p e r c e n t  o f  t h e  r e s p o n d e n t s  c h e c k in g
7
" d u r i n g  e i t h e r  o r  b o th  p ro g ra m s "  f o r  e v e r y  a r e a .  G ra d u a te  
s c h o o l s  a p p a r e n t l y ,  h a v e  no  o b j e c t i o n  t o  t h e  i n c l u s i o n  o f  
t h e s e  s u b j e c t - a r e a s  i n  t h e  u n d e r g r a d u a t e  c u r r i c u l u m .
S c a l e  I I I — G roups B. C. an d  D
S c a le  I I I  f o r  g ro u p s  B, C, a n d  D w as d e s ig n e d  t o  
m e a su re  b y  s u b j e c t - a r e a  t h e  d e g r e e  o f  MIS p r e p a r a t i o n  
a c q u i r e d  d u r i n g  u n d e r g r a d u a t e  w o rk . S c a le  l a b e l s  u s e d  an d
^ S e e  c o m p le te  t a b u l a t i o n  o f  r e s p o n s e s  i n  a p p e n d i c e s .
SA1 B a s ic  C om puter C o n c e p ts
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t a b u l a t i o n  v a l u e s  a s s i g n e d  a re *
No p r e p a r a t i o n
Some p r e p a r a t i o n — b u t  in a d e q u a te  




W ith  t h e  e x c e p t i o n  o f  G roup B, A lu m n i, f i f t e e n  o f  
t h e  s i x t e e n  s u b j e c t - a r e a s  h ad  g ro u p  m eans b e lo w  m id s c a le  
(som e p r e p a r a t i o n — b u t  i n a d e q u a t e ) .  " B a s ic  C o m p u te r Con­
c e p t s "  i s  t h e  e x c e p t i o n  w i th  2 .2  f o r  c o r p o r a t i o n s  an d  2 .0  
f o r  CPA f i r m s .
The r e s p o n s e s  t o  S c a le  I I  l e a v e  l i t t l e  d o u b t  t h a t  a  
g r e a t  d e a l  o f  im p ro v e m e n t n e e d s  t o  be  made i n  MIS e d u c a t i o n .  
T h ese  r e s p o n s e s  s u b s t a n t i a t e  t h e  c o n t e n t i o n s  ( i n  c u r r e n t  
l i t e r a t u r e )  t h a t  t h e  c o l l e g e  g r a d u a te  i s  i l l  e q u ip p e d  t o  
w ork  w i th  s o p h i s t i c a t e d  MIS.
The r e s p o n s e s  t o  t h e  s u b j e c t - a r e a  s e c t i o n  o f  t h e  
q u e s t i o n n a i r e  i n d i c a t e  t h a t  a l l  s i x t e e n  a r e a s  a r e  w o r th y  
o f  i n c l u s i o n  i n  t h e  MIS c u r r i c u lu m .  H ow ever, tw o a r e a s ,  
i n t e g r a t e d  s y s te m  d e s i g n  an d  r e a l - t i m e  p r o c e s s i n g ,  may 
r e q u i r e  a n  i n n o v a t i v e  a p p ro a c h  t o  b r i n g  a b o u t  a  m e a n in g f u l  
c la s s r o o m  e x p e r i e n c e .
S c a le  I I  r e s p o n s e s  i n d i c a t e  t h a t  t h e  d e p th  o f  know­
le d g e  r e q u i r e d  i s  a p p r o x im a te ly  t h e  sam e a s  i s  c u s t o m a r i l y  
a c q u i r e d  i n  c o l l e g e  c o u r s e s .  I n  t h i s  r e s p e c t ,  MIS e d u c a t i o n  
p r e s e n t s  no  g r e a t e r  t a s k  t h a n  o t h e r  a r e a s .  B ut i n  many 
i n s t a n c e s  i t  i s  d i f f i c u l t  t o  s i m u la t e  d a i l y  b u s i n e s s  c o n d i ­
t i o n s  i n  t h e  c l a s s r o o m .  Two a r e a s  h a v e  a l r e a d y  b e e n  c i t e d
C o n c lu s io n s
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in this respect, and it holds true for others to a lesser 
decree.
Lastly, the survey results indicate that the teach­
ing of MIS material at the university level has not ade­
quately prepared the graduates to successfully work with 
modern MIS, Improvement in this area will require a very 
careful analysis of material, covered and teaching methods 
used..
The increasing use of computer-based MIS will con­
tinue to magnify the importance of this area in the educa­
tional process. Solutions must be found to the subject's 
inherent teaching problems so that meaningful experiences 
can be brought into the classroom,, Students of business 
need this training and the academic community must rise 
to the task.
CHAPTER VI
CURRICULUM DESIGN— COURSE I
T h is  c h a p t e r  a n d  t h e  one  t h a t  f o l l o w s  w i l l  b e  d e v o te d  
t o  t h e  a c t u a l  d e s i g n  o f  tw o MIS c o u r s e s .  T he m a in  p u r p o s e  
o f  t h e  f i r s t  c o u r s e  I s  t o  b u i l d  a  f o u n d a t i o n  w h io h  w i l l  
Im p ro v e  t h e  s t u d e n t ' s  c o m p re h e n s io n  o f  c o n c e p ts  p r e s e n t e d  
i n  t h e  s e c o n d  c o u r s e .  I n  a d d i t i o n ,  t h e  f i r s t - c o u r s e  
m a t e r i a l  w i l l  a l s o  e n h a n c e  t h e  s t u d e n t ' s  a b i l i t y  t o  e d u c a te  
h i m s e l f ,  a s  m ay b e  a p p r o p r i a t e ,  a f t e r  g r a d u a t i o n .
The t o p i c s  c o v e r e d  i n  t h e  s e c o n d  c o u r s e  w i l l  b e  m ore 
c o m p le t e ly  i n  a g re e m e n t w i t h  t h e  o p i n io n s  r e c o r d e d  i n  t h e  
q u e s t i o n n a i r e s ,  f o r  i t  i s  t h e  o n e  i n v o l v i n g  t h e  a c t u a l  
d e s i g n  o f  i n f o r m a t i o n  s y s te m s .  I n  c o n t r a s t ,  t h e  f i r s t  
c o u r s e ,  o f  n e c e s s i t y ,  m u st e m p h a s iz e  " t o o l - t y p e  t o p i c s "  
w h e th e r  t h e  b u s i n e s s  com m un ity  c o n s i d e r s  th e m  t o  b e  im p o r ­
t a n t  o r  n o t .  W ien  t h e s e  t o p i c s  a r e  d i s c u s s e d ,  a u t h o r i t a ­
t i v e  s u p p o r t  f o r  t h e i r  i n c l u s i o n  w i l l  b e  p r e s e n t e d .
T o p ic  s e l e c t i o n  f o r  t h e s e  c o u r s e s  i s  s o  c r i t i c a l  a n d  
a g r e e d  o n  b y  s o  few  t h a t  o n e  m u s t a p p ro a c h  t h e  t a s k  w i t h  
some a p p r e h e n s i o n .  C a l l i n g  f o r  m ore  c o m p u te r  e m p h a s is  i n  
g e n e r a l  te rm s  i s  n o t  e n o u g h . As p o i n t e d  o u t  b y  D a s c h e r ,
I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  n o t  o n e  r e p o r t  c o n ­
c e r n i n g  c u r r i c u lu m  d e v e lo p m e n t h a s  c a l l e d  f o r  l e s s  com ­
p u t e r  e m p h a s i s .  H o w ev er, a s i d e  f ro m  t h e  g e n e r a l  c o n ­
c l u s i o n s ,  l i t t l e  i s  a v a i l a b l e  a s  g u id a n c e  f o r
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applications or levels of introduction. To pursue an investigation of this area • • • the isolation of role* vant course characteristics seems a logical beginning.1
For example, in The Computer and the Junior College: 
Currloulum we find:
This publication oonsiders computers and data processing as a subject as well as a tool of instruc­tion. It will not attempt to provide specific course guidelines to be used by those responsible for curricu­lum design.2
Other citations could be given but they seem unnecessary* 
The crux of the matter is that all agree on the need for a 
greater computer emphasis but have trouble agreeing on 
specific course outlines. In spite of this lack of agree­
ment, one must select topics and begin.
For this curriculum, the following subject-areas will 
be covered (in varying degrees) in the first course.
SA 1 Basic Computer ConceptsSA 2 Advantages/Limitations of a
Computer System 
SA 3 ProgrammingSA13 Decision Buie FormulationSA16 Program Documentation
In addition, certain other toploa will be introduced, where 
appropriate, to reinforce these subject-areas. The other 
subject-areas (listed in the questionnaire) will be covered 
in the second course which will also take up SA2, 3A13, and
*Paul E. Dasher, "EDP in the Elementary Accounting Course." Collegiate Hews and Views. Vol. 26, No. 2 
(Winter, 1978-W /  p. I l l ---------
^Richard W. Brlghtman, The Computer and the Junior College: Curriculum (Washington, b.C.: American Associa­
tion of Junior (Colleges, 1970), p. 5.
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SA16 f o r  a  s e c o n d  t i m e .
T he t im e  o f  I n t r o d u c i n g  t h e  s t u d e n t  t o  h i s  f i r s t  com­
p u t e r  c o u r s e  i s  som ew hat c o n t r o v e r s i a l  a l t h o u g h  n o t  t o  th e  
sam e e x t e n t  a s  t o p i c  s e l e c t i o n .  S c h e d u l in g  t h e  c o u r s e  a t  
t h e  f r e s h m a n  l e v e l  i s  v e r y  d e s i r a b l e ,  a n d  i t  i s  p l a c e d  t h e r e  
b y  m any s c h o o l s . 3  By i n t r o d u c i n g  i t  e a r l y ,  t h e  s t u d e n t  i s  
a b l e  t o  u s e  t h e  a c q u i r e d  k n o w le d g e  d u r i n g  m o s t o f  h i s  c o l ­
l e g e  c a r e e r .  H o w ev e r, t h i s  a d v a n ta g e  i s  a c c o m p a n ie d  b y  t h e  
d i s a d v a n t a g e  o f  t h e  s t u d e n t  k n o w in g  s o  l i t t l e  a b o u t  b u s i n e s s  
t h a t  h e  f r e q u e n t l y  d o e s  n o t  u n d e r s t a n d  t h e  t e r m in o lo g y  u s e d  
i n  b u s i n e s s  p r o b le m s .  T h is  p ro b le m  b e g in s  t o  b e  a l l e v i a t e d  
d u r i n g  t h e  so p h o m o re  y e a r .  I f  t h e  c o m p u te r  c o u r s e  w e re  
i n t r o d u c e d  a t  t h i s  l e v e l ,  m ore  m e a n in g f u l  p ro b le m s  c o u ld  be  
a s s i g n e d .
As a  r e s u l t  o f  t h e  r e q u i r e d  t r a d e  o f f ,  e s t a b l i s h i n g  
o n e  t i m e ’ s s u p e r i o r i t y  o v e r  t h e  o t h e r  w o u ld  b e  a  d i f f i c u l t  
t a s k  a n d  i n v o lv e  s u b j e c t i v e  ju d g e m e n t .  A d e f i n i t e  c h o ic e  
w i l l ,  t h e r e f o r e ,  n o t  b e  m ade b y  t h i s  w r i t e r ,  b u t  t h e  c o u r s e  
c e r t a i n l y  s h o u l d  b e  s c h e d u le d  no  l a t e r  t h a n  t h e  sophom ore  
y e a r .
C o u rs e  O u t l in e
L e n g th  a n d  M a t e r i a l s
T he f o l l o w i n g  o u t l i n e  i s  b a s e d  o n  42  m e e t in g s  w h ic h
^ M a r t in  G r e e n b e r g e r ,  e d . . C o m p u te rs  a n d  t h e  W o rld  o f  
t h e  F u t u r e  (C a m b r id g e , M a s s . :  The M . t . f .  £ r e s s ,  1 § 6 & ),
p .  l& d .
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a r e  t h e  num ber i n  a  t y p i c a l  s e m e s te r  f o r  a  M onday-W edneaday- 
F r i d a y  s e q u e n c e *  F i f t y - m i n u t e  m e e t in g s  a r e  assum ed*
A lth o u g h  no s p e c i f i c  b o o k s  w i l l  b e  reco m m en d ed , a  
t e x t  o n  t h e  COBOL c o m p u te r  la n g u a g e  a n d  a  b o o k  ( o r  
a r t i c l e s )  i n  t h e  m ore  g e n e r a l  a r e a  o f  EDP w i l l  b e  n e e d e d *
The a p p e n d ix  c o n t a i n s  b i b l i o g r a p h i e s  w h ic h  i n c l u d e  b o o k s  a s  
w e l l  a s  f i l m s  s u i t a b l e  f o r  u s e  i n  t h i s  a n d  t h e  s e c o n d  
c o u r s e *  I n  a d d i t i o n ,  a n  u p d a te d  c l a s s i f i e d  b i b l i o g r a p h y  o f  
c o m p u te r  r e l a t e d  b o o k s  i s  p u b l i s h e d  tw i c e  a  y e a r  b y  th e  
S c h o o l  o f  B u s in e s s  A d m i n i s t r a t i o n ,  U n i v e r s i t y  o f  C o lo ra d o  
(C o lo ra d o  S p r i n g s )  i n  C o m p u tin g  N e w s l e t t e r * A b i b l i o g r a p h y  
o f  r e l e v a n t  a r t i c l e s  may b e  fo u n d  i n  T he P r e s i d e n t s  
R e a d in g  L i s t  p u b l i s h e d  b y  The S o c i e t y  o f  M anagem ent I n f o r ­
m a t io n  S y s te m s ,  18  S* M ic h ig a n  A v e n u e , C h ic a g o ,  I l l i n o i s  
60603*
P e r i o d  1 — I n t r o d u c t i o n
The f i r s t  p e r i o d  s h o u ld  b e  u s e d  t o  in f o r m  t h e  
s t u d e n t s  o f  t h e  g e n e r a l  n a t u r e  o f  t h e  c o u r s e  an d  c o u r s e  
g o a ls *  A s y l l a b u s  s h o u ld  b e  p r e s e n t e d  t o  e a c h  s t u d e n t  
w h ic h  s e t s  o u t :
1* A s s ig n m e n ts  f o r  e a c h  p e r i o d
2* P ro g ra m s t o  b e  r u n  o n  t h e  c o m p u te r  ( w i t h  d u e  d a t e s )  
3* T e s t s
a )  D a te s
b )  P o in t  v a lu e
4 .  G ra d in g  s c a l e
5 .  I n s t r u c t o r ' s  o f f i c e  h o u r s  a n d  o f f i c e  l o c a t i o n
P e r io d  2 — H i s t o r y  o f  C o m p u te r D e v e lo p m e n t
O nly  one  s e s s i o n  i s  a l l o c a t e d  t o  t h e  h i s t o r y  o f
1*K)
c o m p u te r  d e v e lo p m e n t .  The m a in  g o a l s  o f  t h e  s e s s i o n  s h o u ld  
b e  t o  m ake t h e  s t u d e n t s  r e a l i z e  t h a t  c o m p u te rs  a r e  ( 1 )  n o t  
new a n d  ( 2 )  n o t  m a g i c a l .  U n t i l  t h e  a u r a  o f  m y s t ic i s m ,  
w h ic h  u s u a l l y  s u r r o u n d s  t h e  m a c h in e ,  h a s  b e e n  d i s p e l l e d ,  
l i t t l e  l e a r n i n g  c a n  t a k e  p l a c e .
Two p r i n c i p a l  m eans o f  c o v e r in g  t h e  h i s t o r y  o f  com­
p u t e r  d e v e lo p m e n t a r e  a v a i l a b l e .  One c o u ld  j u s t  f o l l o w  th e  
u s u a l  p r o c e d u r e  o f  a s s i g n i n g  a  c h a p t e r  o n  t h i s  s u b j e c t  t o  
b e  f o l lo w e d  b y  a  c l a s s  l e c t u r e .  A l t e r n a t e l y ,  a  f i l m  c o u ld  
b e  s c h e d u le d  f o r  t h e  f i r s t  p a r t  o f  t h e  p e r i o d  t o  be  
f o l lo w e d  b y  a  s h o r t  l e c t u r e  o r  g ro u p  d i s c u s s i o n .  I n  e i t h e r  
c a s e ,  am p le  m a t e r i a l  f ro m  w h ic h  t o  c h o o s e  i s  l i s t e d  i n  th e  
a p p e n d i c e s •
A t a  m inim um , t h i s  m a t e r i a l  s h o u ld  c o v e r  s u c h  
p i o n e e r s  a s  J .  H. M u l l e r ,  C h a r le s  B a b b a g e , How ard A ik e n , 
Jo h n  W. M a u c h ly , J .  P r e s p e r  E c h e r t ,  a n d  Jo h n  v o n  Neum ann. 
The s e v e r a l  " g e n e r a t i o n s "  o f  c o m p u te r  d e v e lo p m e n t s h o u ld  
b e  s e t  o u t  i n  c h r o n o l o g i c a l  o r d e r  a n d  some m e n t io n  m ade o f  
f u t u r e  d e v e lo p m e n ts .  S in c e  t h e  c h r o n o l o g i c a l  o r d e r  o f  
d e v e lo p m e n t i s  a n  l n t e r g a l  p a r t  o f  t h i s  m a t e r i a l ,  o n e  h a s  
a n  i d e a l  o p p o r t u n i t y  t o  e s t a b l i s h  t h e  d i s t i n c t i o n  b e tw e e n  
s c i e n t i f i c  a n d  b u s i n e s s  c o m p u te r s  a n d  t h a t  s h o u ld  b e  accom ­
p l i s h e d  a t  t h i s  t im e .  S in c e  t h e  b a s i c  c o n c e p t  o f  " s t a t e "  
i s  t h e  u n d e r l y i n g  p r i n c i p l e  o f  a l l  d i g i t a l  c o m p u te rs  an d  
i s  th e  t o p i c  f o r  t h e  n e x t  c l a s s  s e s s i o n ,  i t s  r e l e v a n c e  t o  
t h e  e a r l i e s t  m a c h in e s  ( e v e n  t h e  m e c h a n ic a l  o n e  p la n n e d  b y  
B a b b a g e )  s h o u ld  b e  e m p h a s iz e d .
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I n  c o v e r i n g  t h e  h i s t o r y  o f  c o m p u te r  d e v e lo p m e n t ,  t h i s  
w r i t e r  f e e l s  a  c a v e a t  t o  b e  i n  o r d e r .  S u c h  a  v a s t  am ount 
o f  h i s t o r i c a l  d e t a i l  i s  a v a i l a b l e  t h a t  i t  m u st b e  m e t i c u ­
l o u s l y  s c r e e n e d  i f  t h e  s t u d e n t ' s  t im e  i s  t o  b e  e f f i c i e n t l y  
u s e d .  S in c e  t h i s  c o u r s e  i s  I n t e n d e d  f o r  t h e  f r e s h m a n  o r  
so p h o m o re  l e v e l ,  m any o f  t h e  s t u d e n t s  w i l l  s t i l l  b e  p ro n e  
t o  m em o rize  f a c t s  s p e n d in g  t im e  I n  t h i s  p u r s u i t  t h a t  c o u ld  
b e  u s e d  t o  g r e a t e r  a d v a n ta g e  i n  o t h e r  w a y s . T he I n s t r u c t o r  
c a n  m in im iz e  t h i s  w a s te  b y  a p p r o p r i a t e l y  c l a s s i f y i n g  t h e  
s i g n i f i c a n c e  o f  t h e  h i s t o r i c a l  d e v e lo p m e n ts .
P e r io d s  3  a n d  4 - -T h e  C o n o e p t o f  " S t a t e 11
S in c e  m o s t  s t u d e n t s  h a v e  b e e n  e x p o s e d  t o  p u n c h e d  
c a r d s  d u r i n g  r e g i s t r a t i o n  ( i f  n o t  a t  o t h e r  t im e s  i n  t h e i r  
l i v e s )  w i t h  l i t t l e  e x p l a n a t i o n  b e y o n d  t h e  s t a t e m e n t  t h a t  
,ft h e  h o l e s  i n  t h e  c a r d  r e c o r d  c e r t a i n  i n f o r m a t i o n , ” t h e y  
w i l l  b e  r e s p o n s i v e  t o  a  d i s c u s s i o n  o f  how t h e  h o l e s  a r e  
i n t e r p r e t e d .  T h is  e x p l a n a t i o n  c a n  c e n t e r  a ro u n d  a  c a r d  
( i n t e r p r e t e d )  w i t h  t h e  a l p h a b e t ,  n u m e ra ls  0 - 9 ,  a n d  s p e c i a l  
c h a r a c t e r s  p u n c h e d  i n t o  i t .  E a c h  s t u d e n t  s h o u ld  r e c e i v e  a  
c a r d  f o r  h i s  n o t e s .  The r e l a t i o n s h i p  o f  t h e  " h o l e - n o - h o l e "  
c o n c e p t  a n d  " s t a t e ” c a n  b e  s t r e s s e d  w h ic h  w i l l  s e r v e  a s  a n  
e x c e l l e n t  l e a d - i n  t o  t h e  way i n f o r m a t i o n  i s  s t o r e d  i n  t h e  
c o m p u te r 's  m e m o r y - - i . e . ,  i n  b i n a r y  fo rm .
T he b i n a r y  num ber s y s te m  a n d  i t s  r e l a t i o n s h i p  t o  
c o r e - t y p e  m em ory may now b e  c o v e r e d .  M a n u a lly  a d d in g  an d  
s u b t r a c t i n g  some b i n a r y  n u m b ers  i n  c l a s s  w i l l  e f f e c t i v e l y
1>2
d e m o n s t r a te  t h e  " f l i p - f l o p "  t e c h n iq u e  u s e d  i n  c o m p u te r  
c i r c u i t r y *  A t t h i s  p o i n t ,  t h e  i n s t r u c t o r  h a s  a n  e x c e l l e n t  
o p p o r t u n i t y  t o  f u r t h e r  d i s p e l  f e a r  o f  t h e  m a c h in e  b y  
p o i n t i n g  o u t  t h a t  m u l t i p l i c a t i o n  i s  s im p ly  c h a i n  a d d i t i o n ,  
t h a t  s u b t r a c t i o n  i s  s im p ly  a d d i t i o n  i n  r e v e r s e ,  a n d  t h a t  
d i v i s i o n  i s  s im p ly  c h a i n  s u b t r a c t i o n *  T h is  s u g g e s t s  t h a t  
t h e  c o m p u te r  r e a l l y  p e r f o r m s  o n ly  o n e  b a s i c  f u n c t i o n  a n d  
t h a t  i s  a d d i t i o n .  The s t u d e n t  u s u a l l y  f e e l s  c a p a b le  o f  
c o p in g  w i t h  a  s i n g l e - f u n c t i o n  m a c h in e *
S in c e  c o r e  m em ory h a s  now b e e n  i n t r o d u c e d ,  t h e  
s t u d e n t  c a n  becom e a c q u a i n t e d  w i t h  o t h e r  fo rm s  s u c h  a s  
m a g n e t ic  t a p e ,  m a g n e t ic  d i s k s ,  a n d  m a g n e t ic  drum* E ven  
t h i s  e a r l y  i n  t h e  f i r s t  c o u r s e ,  t h e  i n s t r u c t o r  c a n  b e g in  
t o  p r e p a r e  t h e  s t u d e n t  f o r  f u r t h e r  c o v e r a g e  o f  t h e s e  
c o n c e p ts  i n  t h e  s e c o n d  c o u r s e *
The s t o r a g e  o f  a l p h a b e t i c  c h a r a c t e r s  c a n  n o *  b e  p r e ­
s e n t e d  a n d  s e r v e  a s  a  l e a d - i n  t o  t h e  s t o r e d  p ro g ra m  c o n c e p t*  
S in c e  s t o r a g e  d e v ic e s  s u c h  a s  t a p e s  a n d  d i s k s  h a v e  b e e n  
c o v e r e d ,  th e  s t u d e n t  s h o u l d  b e  a b l e  t o  g r a s p  t h e  i d e a  o f  
s t o r i n g  s e v e r a l  p ro g ra m s  o n  t h e s e  d e v ic e s  a n d  " c a l l i n g  i n "  
a  p a r t i c u l a r  p ro g ra m , a s  a p p r o p r i a t e ,  t o  p r o c e s s  a  g iv e n  
s e t  o f  d a t a - - a n  i n d i s p e n s a b l e  c o n c e p t  i n  t h e  d e s i g n  o f  a  
u s a b l e  MIS*
L a s t l y ,  t h e  s t u d e n t  s h o u ld  b e  m ade a w a re  t h a t  t h e  
te r m  " sy m b o l m a n i p u l a t o r "  c o u ld  b e  i n t e r c h a n g e d  w i t h  th e  
w ord  c o m p u te r ,  f o r  t h i s  i s  p r e c i s e l y  w h a t t h e  m a c h in e  d o e s*  
W h e th e r  m a n i p u l a t i n g  n u m e r ic  o r  a l p h a b e t i c  d a t a ,  i t  i s
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a lw a y s  u s i n g  t h e  b a s i c  s e t  o f  sy m b o ls  I r r e v o c a b l y  t i e d  t o  
t h e  c o n c e p t  o f  s t a t e *  G o ing  o v e r  i th e  p a t t e r n  o f  I n p u t , 
p r o c e s s i n g ,  a n d  o u t p u t  c a n  b e  u s e d  t o  I n t r o d u c e  t h e  b a s i c  
c o m p o n e n ts  o f  a  c o m p u te r  s y s te m .
F o l lo w in g  t h i s  s e s s i o n ,  tw o a c t i v i t i e s  ( o u t s i d e  o f  
c l a s s )  s h o u ld  b e  a r r a n g e d  f o r  t h e  s t u d e n t s *
1* A t r i p  t o  t h e  c o m p u te r  c e n t e r  s o  t h e  s t u d e n t  c a n  
a c t u a l l y  s e e  t h e  c o m p o n e n ts  t h a t  h a v e  b e e n  d i s ­
c u s s e d .
2 .  A k e y -p u n c h  i n s t r u c t i o n  s e s s i o n .
C o m p u te r - c e n te r  p e r s o n n e l  a r e  u s u a l l y  w i l l i n g  t o  c o n d u c t  
t h e  c o m p u t e r - c e n t e r  t o u r ,  a n d  t h i s  e x p o s e s  t h e  s t u d e n t s  t o  
t h o s e  who w ork  d a l l y  w i th  t h e  m a c h in e .  F r e q u e n t l y  t h e  
s t u d e n t s  w i l l  s e e  p a r t - t i m e  w o rk e rs  o r  g r a d u a t e  a s s i s t a n t s  
who t h e y  know f u r t h e r  d i s p e l l i n g  t h e  i d e a  t h a t  o n l y  " s u p e r  
hum ans" c a n  h a n d le  t h e s e  j o b s .
The k e y -p u n c h  i n s t r u c t i o n  s e s s i o n s  c a n  b e  c o n d u c te d  
b y  a  g r a d u a t e  a s s i s t a n t  a n d  s h o u ld  b e  s c h e d u le d  o v e r  a  
w id e  r a n g e  o f  t im e s  f o r  s e v e r a l  d a y s  i n  o r d e r  t h a t  a l l  
c l a s s  m em bers w i l l  b e  a b l e  t o  a t t e n d .  O n ly  t h e  b a s i c s  o f  
k e y -p u n c h  o p e r a t i o n  n e e d  b e  t a u g h t .
P e r io d  5 — O th e r  Number S y s te m s
I f  a  s t u d e n t  i s  g o in g  t o  g a i n  i n s i g h t  i n t o  how a  
c o m p u te r  o p e r a t e s ,  h e  n e e d s  some e x p o s u r e  t o  ( o r  a t  l e a s t  
a w a re n e s s  o f )  o t h e r  common num ber s y s te m s .  B in a r y  n u m b ers  
h a v in g  a l r e a d y  b e e n  c o v e r e d ,  B in a r y  C oded  D e c im a l (B C D ), 
E x te n d e d  B in a r y  C oded D e c im a l I n t e r c h a n g e  C ode (EBCD IC), 
O c t a l ,  an d  H e x a d e c im a l s y s te m s  a r e  t h e  common o n e s  t h a t
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r e m a in # 4
S in c e  COBOL w i l l  b e  t h e  l a n g u a g e  t a u g h t  i n  t h i s  
c o u r s e ,  t h e  s t u d e n t s  w i l l  n e e d  a n  u n d e r s t a n d i n g  o f  h e x a ­
d e c im a l  n u m b ers  t o  i n t e l l i g e n t l y  I n t e r p r e t  som e o f  t h e  
d i a g n o s t i c s  g e n e r a t e d  b y  COBOL c o m p i le r s #  K now ledge o f  
t h i s  s y s te m  w i l l  a l s o  b e  u s e f u l  i n  u n d e r s t a n d i n g  d a t a  
r e p r e s e n t a t i o n  a s  i t  r e l a t e s  t o  "w o rd "  l e n g t h  i n  t h e  IBM 
S y s te m  360#
E x p o su re  i s  t h e  g o a l ,  a n d  t h i s  o n e  p e r i o d  i s  t h e  o n ly  
t im e  a l l o c a t e d  t o  t h e s e  s y s te m s #  C o n s e q u e n t ly ,  no  a t t e m p t  
s h o u ld  b e  m ade t o  t e a c h  th em  i n  d e p th #
P e r io d  8 - - P a t a  M a n i p u la t i o n .Machine Language
H a v in g  i n t r o d u c e d  t h e  c o n c e p ts  o f  " w o rd s"  a n d  s t o r e d  
p r o g r a m s ,  t h e  s t u d e n t  s h o u ld  now b e  r e a d y  f o r  a  d e m o n s tr a ­
t i o n  o f  m a c h in e - la n g u a g e  p ro g ra m m in g # 5 A p p r o x im a te ly  one  
t o  o n e - a n d - o n e - h a l f  o l a s s  s e s s i o n s  s h o u l d  b e  a d e q u a te  t o  
g iv e  t h e  d e m o n s t r a t io n #  Two b e n e f i t s  w i l l  b e  d e r i v e d  f ro m  
t h i s  a c t i v i t y :
A lth o u g h  m any o f  t h e  b o o k s  l i s t e d  i n  t h e  B i b l i o g ­
r a p h y  c o n t a i n  a p p r o p r i a t e  s e c t i o n s  o n  n u m b e rin g  s y s te m s ,  
t h e  f o l l o w in g  t h r e e  a r e  known t o  b e  w e l l  s u i t e d  f o r  a  e o i n -  
c i s e  t r e a t m e n t  o f  t h e  s u b j e c t :  M a r i ly n  B o h l ,  C o m p u te r
C o n c e p ts  (C h ic a g o :  S c ie n c e  R e s e a r c h  A s s o c i a t e s ,  p p .
1 6 - S i ;  G ordon  B# D a v i s ,  I n t r o d u c t i o n  t o  E l e c t r o n i c  C o m p u te rs  
(2 n d  e d # ;  New Y o rk : M c G ra w -H ill b o o k  C om pany, 1 5 7 1 ) ,  p p .
5 4 - 6 8 ;  a n d  M ike M u ra ch , P r i n c i p l e s  o f  B u s in e s s  D a ta  P r o c e s s ­
i n g  (C h ic a g o :  S c ie n c e  R e s e a r c h  A s s o c i a t e s ,  1 0 V 6 ) ,  pp# 1 6 6 -
ISs.
5An a p p r o p r i a t e  d e m o n s t r a t i o n  p ro g ra m  a p p e a r s  i n  
M u ra ch , P r i n c i p l e s  o f  B u s in e s s  D a ta  P r o c e s s i n g , p p .  1 2 9 -  
162#
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1. The stored program concept will be reinforced2* The detailed instructions computers require will be made clear•
After being exposed to the meticulously detailed instruc­
tions of machine-language processing, the student should 
easily appreciate the procedural language to be discussed 
next. In addition, the machine-language demonstration 
should avoid later confusion concerning the data to be pro­
cessed and the instructions that control the processing.
In spite of the simplicity of this relationship, a signif­
icant number of beginning students find it to be trouble­
some.
When giving this demonstration, the instructor should 
remain keenly aware of the purpose of this course which is 
the creation of a foundation on which to build the second 
course— not train machine-language programmers* No more 
than one and one-half sessions should be devoted to this 
activity.
Period 7— Higher Order Languages
Since approximately one half of this session will be 
used finishing the machine-language demonstration, there 
will not be time to give detailed information about any of 
the higher-level languages* The student can, however, be 
made aware of the importance of procedure-oriented 
languages and their characteristics.
The first important characteristic to be covered is 
the language's relationship to the problem. Whether,
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FORTRAN, PL/l, A PL, or COBOL, the problem Is stated In terms 
quite close to ‘those used when solving by conventional 
means. It should be stressed that this characteristic has 
eliminated the need to be a computer specialist in order 
to gain the benefits of computer processing*
Secondly, procedure-oriented languages are largely 
machine independent. This is an excellent point at which 
the function of compilers may be explained and the various 
cooperative user groups such as CEPA (Civil Engineering 
Program Applications), HEEP (Highway Engineers Exchange 
Programs), ECHO (Electronic Computing— Hospital Oriented), 
and ACUTE (Accountants Computer Users for Technical 
Exchange) introduced.
Lastly, the more popular macro languages should be 
named in association with their specialised functions.
COBOL should be the last mentioned with its business orien­
tation stressed. The last portion of this session should 
be spent on the divisions of the COBOL language and their 
functions•
Period 8— First Test
The first of a series of three one-hour tests and a 
final is recommended for this period. Ample material has 
been covered to allow a good sampling of the students' 
knowledge. Testing at this time will also make the 
students aware of their weaknesses before going on to more 
sophisticated aspects of the language.
Period 9— »Return of First Teat
1^7
A full period Is allocated to the return of each test 
to allow full discussion of the Items missed*
Period 10— -COBOL/Nature of Data
Justification
The next 17 sessions of this oourse are to be spent 
on the COBOL language* No attempt should be made to develop 
a sophisticated capability In the language, for the survey 
results do not indicate a need for such knowledge* In fact, 
the by-products of studying the language will be more useful 
to the students than the language itself* This is not the 
opinion of Just this writer, but one that is voiced widely 
in current literature*
Oreenberger states,
The first and most critical stage of the computer's role in the university, it seems, Is clear* It is to train entering students in the theory of computation through the development of the concepts of programming*6
Another well-known writer in the computer field con­
tends that "A student needs a firm foundation in computing 
concepts and programming before he undertakes systems anal­
ysis and deBign curriculum."7 Couger further suggests 
that the college curriculum (in business) should cover 
four basic areas as follows:
6Oreenberger, Computers and the World of the Future, 
p* 195*
7J. Daniel Couger, Computers and the Schools of 
Business (Boulder, Colorado: Business Research bivieion,trniversity of Colorado, 1967), p* 21*
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(1) Coverag® of computing concepts, systems analysis, 
design, and programming through a course required 
of all studentB early in their academic program;(2) Coverage of the applications of computers through incorporation of this material into the func­tional area courses;
(3) Coverage of computer capabilities for abetting 
decision making in a dynamic environment through computer-oriented business games, and(4) Coverage of integration and optimisation of com­puter applications through a course on design and implementation of a sophisticated, computer-based management information system
Schools of business that have not Implemented the four areas of computer curriculum need to adopt such an objective«
It should be noted that programming is in the base 
oourse for Couger's series which correlates with the 
approach taken by one of the large life Insurance companies. 
The starting point for the companies systems trainees is a 
manufacturer's programming course,**
Even in the area of computer science, programming is 
not pursued as a major goal— "Developing programming skill 
is by no means the main purpose of an undergraduate program 
in computer science; nevertheless, such skill is an impor­
tant by-product
Programming is not generally considered to be an 
J kappropriate life goal for a business graduate. The
8Ibid., pp. 16, 17,
®Frank Greenwood, Managing the Systems Analysis Function (New York: American Management Association,
Inc.",""1968), p. 63,
^Curriculum Committee on Computer Science, Report of the Committee, Curriculum 68 (New York: Association 
for Computing Machinery, J, p. 161.
1^9
assumption that these people will aspire to higher manage­
ment positions is usually present* However, a knowledge of 
programming and the disciplined thinking it fosters can 
enhance the graduate's business career. Computerized 
systems have such a strong tendeney to influence all 
facets of a business that even those students Who attend 
college for only two years oan benefit from a knowledge of 
systems fundamentals including programming* This is true 
regardless of their majors•
Some career programs in business should include more than an introductory course. The two-year accounting curriculum ought to specify a problem or procedure- oriented computer programming language. Additionally, 
students majoring in purchasing, distribution, industrial/production technology, general business, and office machines operations/office administration need to know a great deal more about computers and computer applications than would be covered in An introductory course***
Finally, the case for Including programming will be
concluded with the words of Couger and Oreenberger.
The requirement of computer programming is based on 
the premise that knowing how to program a computer is 
the best way to understand its uses and limitations. Knowledge of computer programming techniques provides some Important ancillary benefits as well:
(1) The logic required in developing effectivecomputer programs helps prepare the student for the decision-making process•(8) Such knowledge permits the student to better understand the use of previously developed pro­grams by which he can generate and process data
for decision-making.
(3) The student writes programs to handle much more significant problems than he could solve through




It (the teaching of programming! is not to teach people 
how to program a specific computer, nor la it to teach some new languages. The purpose of a course in program­ming is to teach people how to construct and analyse processes. I know of no course that the student gets in his first year in a university which has this as its sole purpose.13
Cobol— general
A few general comments are in order before taking up 
the outline that follows. We are now entering a reasonably 
well-structured part of the course. A number of COBOL 
textbooks are on the market, and eaoh contains its own 
topic sequence. Consequently, the sequence outlined in 
this paper is unlikely to match perfectly that of the text­
book chosen. Since there are advantages and disadvantages 
accompanying the various sequences, this writer is not 
suggesting the following one to be the only one that will 
serve adequately. Once a book is selected, it may be less 
confusing to the student to follow the order of that book 
adding where appropriate, additional information. Since 
the teaching of the language per se is well structured, the 
following comments will be held to a minimum.
Nature of data
The logical starting place for learning the COBOL 
language is with data representation, and this session 
should be devoted to that end. Four basic kinds of data
12Couger, Computers and the Schools of Business, p. 2.
130reenberger, Computers and the World of the Future, 
p. 209.
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must be covered as follows:
1* Input 3* Variable
2 • Output 4« Constant
The rules for naming variables must also be learned, and 
It is suggested that they be learned now since it will 
facilitate comprehension of the rest of the material.
Pile structure is a major concern in COBOL and should 
be Integrated into this lecture. The coneept of grouped 
data is such an Integral part of the COBOL language that 
it is inconceivable that students could successfully 
continue without mastery of this concept. Consequently, 
great care should be exercised to Insure student compre­
hension of this material.
Period 11— COBOL Character Set 
a5fl reserved Words
Now that the student has the ability to Identify data 
in a processable manner (i.e., assign names, set up files, 
etc.), he should be Introduced to those words and symbols 
that make the processing possible. The character set 
(approximately 16 characters) and the reserved-word list 
(approximately 250 words) should be presented and explained 
at the beginning of the period.
An example of a COBOL program can now be used to 
demonstrate the use of the characters and reserved words 
while allowing the instructor to expand his discussion of 
the program divisions introduced earlier. This la also an 
ideal time to explain the COBOL coding form as it will be
useful from this point on*
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Period 12— Flowcharting
Further study of the COBOL language will be greatly 
enhanced If the students acquire an understanding of flow­
charting. In addition, the knowledge of flowcharting (and 
the disciplined thinking it fosters) will be uBeful long 
after the students have stopped writing programs. For these 
reasons, this class period will be devoted to an introduc­
tion to flowcharting.
Two approaches to this topic may be taken. A simpli­
fied set of six to eight symbols could be chosen which 
would be completely adequate for the flowcharting needed 
in this course. Alternatively, the student can be required 
to learn a more comprehensive set such as the system flow­
chart symbols recommended by the X3.6 Subcommitte of the 
American Standards Association.14 Since the student will 
need this more comprehensive set in the second course of 
this series, they are recommended as the ones to be learned 
now.
A discussion of the symbols and the flowcharting of 
one or more problems in class should adequately Introduce 
this subject. The writer does not feel that flowcharting 
should be a "capsuled" topic— it should be an ongoing 
activity used with nearly every problem worked in class
14The name of this organisation was changed to American National Standards Institute (ANSI) in late 1969.
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throughout the entire semester* One must remember that 
this course's greatest contribution to the student's edu­
cation is not programming but disciplined thinking*
Period 13--I/0 Oriented Commands
One of the criticisms of teaching COBOL (as compared 
to languages such as FORTRAN or BASIC) is that too much of 
the semester passes before the student begins writing 
programs* In an effort to overcome this problem* the 
assignment (at the end of this period) of a simple program 
requiring I/O oriented commands is recommended* This 
recommendation is made In full awareness that the student 
has not received enough instruction to enable his writing 
the first three divisions of the program* The cards for 
these divisions will have to be Supplied by the instructor 
along with the necessary Job-control cards*
Since the student will be supplied everything but 
the Procedure Division* he will be able to process a simple 
program after learning the following oommands:
Coding instructions as well as use of the oommands must be 
covered at this time*
With these tools* a Procedure Division can be coded 
that will read in data* transfer it to an output location* 
and write the results* Of course* no mathematical manipu­
lation can be performed because the arithmetic commands
1* tfPEN 
2. READ
5* WRITE 6* AT END 7. DISPLAY3* ACCEPT 4* MjtfVE
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have not yet been covered.
One other accomplishment can be achieved at this 
time if enough key punches are available to allow student- 
punching of their own data cards. With the most cursory 
coverage pf the Picture Clause, students will be able to 
punch their cards to conform with the Data-Division cards 
supplied by the instructor. To learn this relationship 
early will be of immense benefit to the students.
Period 14— ^Arithmetic Commands
The simple versions of the ADD, SUBTRACT, MULTIPLY, 
and DIVIDE commands along with the GIVING option should be 
followed by coverage of the COMPUTE command and the asso* 
elated operators. These commands can be covered in this 
one period.
Period IS— Program Demonstration
Enough material has now been covered to enable the 
writing of a useful program. The program can involve 
several computations and/or accumulations such as one might 
find in a simple problem. This period should be uSed in 
flowcharting and coding the program on the board.
Sinoe a logioal division in the study of the language 
has been reached, this period should Serve as a wpulling 
together" of the material to date. Ample opportunity should 
be provided for questions.
Period 16— Second Test
Period 17— Return of Second Test
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Periods 18 and 19--Program Divisions
Two periods are designated for coverage of the four 
divisions of a COBOL program. Little time should be 
required for the Identification and Environment Divisions, 
which should leave at least one-and-one-half periods for 
the Data and Procedure Divisions. Since the students have 
already been exposed to these divisions (through work on 
their earlier programs), their grasp of the information 
should be much faster than it might otherwise be.
The PICTURE clause, VAUJE clause, and OCCURS clause 
will, of course, be the major time-consuming elements in 
the Data Division with the concept of paragraphs and sen­
tences being paramount in the Procedure Division. Having 
covered some aspects of coding as earlier oommands were 
introduced, these two periods should allow adequate time 
for introducing these new clauses and covering other coding 
requirements•
Period 20— Simple Control Commands
The students are now ready to add flexibility to 
their programs through the use of the unconditional trans­
fer command. The Q0 T0t AT END, and SIZE ERR#R oommands 
are to be covered as to logic and coding.
The second program to be written outside of class 
should now be assigned, and the students should be required 
to write all four divisions. Again, the students' punching
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of their own data cards is recommended if adequate equip* 
ment ie available.
Period 21— The "IP" Statement
The majority of this period should be spent on the 
logic of the IP statement. The flowcharting of a program 
with several decision points will make its use clear and 
condition the student to flowcharting the problem assigned 
on this material. Coding instructions should require a 
very small portion of class time.
Assigning an additional problem at this point is 
considered a necessity because of the IF statements impor­
tance. The writer is not suggesting that the program due 
dates be oompreased (a program was just assigned in Period 
SO) just because the assignment dates are close together. 
Compressing due dates encourages copying in a programming 
course so an allowance of adequate time to encourage 
individual effort is recommended. Again, the students 
should write all four divisions.
The first two problems assigned were simple enough 
that flowcharting them would have added little to the 
students' knowledge. Flowcharting this third problem, 
however, can be a useful exercise and is to be required of 
all students* Flowcharting is to be required for all 
additional programs assigned.
Period 22— The PERFORM Command
This period is to be devoted to the logic and coding
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of the four versions of the PERFORM command. Since the 
command will be used during the next several sessions on 
arrays, this one period will be adequate time to spend 
on the command Itself , Any laok of understanding that may 
persist will be cleared up during the discussion of arrays* 
No test la recommended at this point*
Periods 23-26— Arrays
This writer has found that the most time consuming 
part o f teaching a computer language comes with arrays*
When offering the course at the freshman or sophomore 
level, most of the students cannot even manipulate arrays 
manually* This forces the instructor to start at the very 
bottom teachi:ng the required manual skills before he can 
begin to approach programming requirements* For these 
reasons, four periods are allocated to arrays* This should 
also allow for any additional time needed on the PERFORM 
command•
This concludes the portion of the course devoted to 
the COBOL language except for one more one-hour test*
After allowing one period for taking the test and one more 
for its return, fourteen additional meetings will be left 
in the semester* Two more programs should be assigned now 
for completion during this interval* Both should require 
the use of the PERFORM command--one on arrays, and one on 
a problem not involving arrays* Flowcharting is to be 
required for each program*
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Period £7--Third Teat
Since this test comes at the end of the language 
portion of the course, it is of necessity cumulative in 
nature* Depending on Instructor preference, it could be 
the last test related to the language or the last language 
test of any significance* This would allow the final exam­
ination to be completely (or nearly so) devoted to the 
systems concepts ooversd in the remaining fourteen meetings* 
Mo firm recommendation on this option will be made at this 
time as the advisability of such a procedure should be 
determined by student perfomanoe in the course*
Period 28--Return of Third Test
As before, a full period is allocated to the return 
of the test to allow full discussion of all questions*
Period 89--Decision Tables
Bach in Period 12 the students were introduced to 
flowcharting and have been using it on their later programs* 
In addition, the teohnique has been used in class demon* 
strations* Mo doubt, some Will have complained that some­
times the charts are difficult to follow* They may now be 
introduced to another technique which serves the same basic 
purpose in table form.
Decision tables consider all possible alternatives at 
any given point during a prooesslng run just as flowcharts 
must but in a format more familiar to business managers*
In addition, the wording of the deolsloh table is very
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close to the wording that will be used in the COBOL lan­
guage* The similarity is so strong that the Rand Corpora­
tion developed a program (DETAB-X) to translate decision 
tables directly Into Procedure Divisions of COBOL programs 
without the need of a human programmer* Knowledge of these 
possibilities may be very important to one graduating in 
business*
No particular teaching technique is recommended for 
this material* A number of books are available that ade­
quately cover the subject* One such book is Computer 
Oriented Business Systems by Wayne S* Boutell**®
Periods 30 and 31— Job Control Language
One of the purposes of teaching programming in the 
freshman or sophomore year is to give the student a tool 
he can use in other courses* It follows that the student 
must know how to submit a job if he is going to success­
fully use his knowledge of programming*
During this course* job-oontrol cards have been 
supplied by the instructor* This was done to avoid spend­
ing time on the Job-control language in the beginning. As 
mentioned earlier* one criticism of COBOL is that too much 
of the semester passes before the students begin writing 
programs. Having overcome this problem* time may now be 
allocated to the job-control language.
*®Boutell, Computer Oriented Business Systems, pp. 79-92*
The teaching of this topic by someone from the com­
puter center is recommended. In addition to learning the 
job-control language, the students will have met someone 
they can eontaot if a Job-control problem arises in another 
course (i.e., a functional area course in which they are 
trying to use the language as a tool). Further, they will 
know hoW to submit programs when teaching themselves other 
languages such as FORTRAN or BASIC. This writer believes 
that the transference between languages is significant and 
that a student having received instruction in a more diffi­
cult language, such as COBOL, can easily teach himself 
several of the others should he need them.
Period ag— "Canned*1 Programs
Continuing toward the goal of using the computer in 
functional-area courses, students should be aware of the 
programs maintained in the computer center's library and 
their areas of applicability. Two things will be accom­
plished through this knowledge. First, the student will 
not overlook applications simply beoause of a lack of 
information. Secondly, the pressure will be Increased on 
functional-area instructors to incorporate
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computer-processing Into their courses
No attempt should be made to impart detailed know­
ledge about particular programs at this time. The emphasis 
should be on the types (I.e., applications) of programs 
carried, how one locates them, and how one goes about using 
them. The students should also be given the name of the 
person in oharge of assisting users of these programs.
Periods 33 and 34— Tape Processing
As time has passed and computer systems have become 
more sophisticated, punched-card processing has given way 
to magnetic-tape and disk-processing systems. Since these 
systems are the ones the graduate Is likely to encounter, 
he should be exposed to eaoh In this course. Only four 
periods are set aside for this purpose— two for tape 
systems and two for disk.
Adequate material for the introductory level desired 
may be found in Standard COBOL by Mike Murach.17 The 
student should not be expected to develop a significant 
degree of expertise with tape systems. His need for this
■̂ ®0no of the problems of achieving more computer 
integration into the college curriculum has been the passive attitude of those instructors who lack a computer orientation. Some writers see a possible solution to this 
problem through the students these instructors teach. For 
further comments on this tople see, J. Daniel Couger, "Educating Potential Managers About the Computer,
California Management Review. Vol. 11, No. 1 (Pall, 1968), pp. 4^-58.
17Mike Murach, Standard COBOL (Chicago: Science
Research Associates, i§¥l}, pp. 136-151.
information la to improve his ability to match systems with 
needs when confronted with these problems in a business 
setting*
Periods 35 and 36—Kanflom-Access Processing
Random-access processing is very similar to tape 
processing in the level of knowledge required* Again* a 
manager would be hard pressed to intelligently evaluate 
two proposed systems (tape vs* random access) without some 
familiarity with the operating characteristics of each*
For instance* a manager familiar with the random- 
access-addressing technique would be more inclined to accept 
a new customer-numbering system required by a random-aooess- 
processing system than one without this familiarity* This 
la but one example of how manager understanding would 
enhance systems development and changes* As with tape 
systems* this area does not require a high degree of 
expertise* Appropriate material may be found in 
Standard COBOL*18
Periods 37-41— Comprehensive Illustration
One of the warnings voiced during the pretest inter­
views for this study was that programming courses are 
frequently oversimplified causing the student not to
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appreciate the work of oommeroial programmers*^9 The 
recommendation la therefore made that theae five perloda 
be apent on a aignifleant programming application such aa 
might be used in updating a firm's General Ledger with the 
generation of financial statements*
Carrying this project through the various stages*- 
deoiaion table, flowchart, program, and documentation 
should greatly assist the student in tying together the 
concepts presented in this course* Further, the students* 
appreciation for the ways in which the work may be divided 
will be enhanced* In actual practice, the graduate will 
probably never participate in every step of a system 
Installation, and an understanding of how his contribution 
fits into the whole project will be of immense benefit to 
him as well as others involved*
Period 48— Review
Period forty-two is the last one of the semester and 
is designated as a review period* Any questions the 
students may have or any points that need clearing up can 
be settled at this time* No further comment is needed on 
this session.
Summary
The purpose of this course is to serve as a
19Interview with Charles A. Thornton, Manager of 
Business 8ystems, Ethyl Corporation, Baton Rouge, Louisiana June 16, 1978*
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foundation for the one which follows* It is, by nature, a 
tools course* Five of the 16 subject-areas listed in the 
questionnaire have been covered--two with a note of finality 
and three as introductions* Basic computer concepts (SA 1) 
and programming (SA 3) have been covered to an adequate 
degree* Advantages/limitations of a computer system (SA 2), 
deoislon rule formulation (SA13) and program documentation 
(SA16) have been Introduced and will be expanded in the 
next course*
Time allocations have been delineated by topic 
placing programming instruction as near the beginning of 
the course as possible* This arrangement allows not only 
an early writing of programs but the writing of more 
programs during the course* Starting with Period 29, 
other topics are covered that Will be useful throughout 
the rest of the students1 college careers and/or business 
careers* While these topics are being covered in olass, 
the students will be writing their last two programs out­
side of class* Teaching material (both written and audio 
visual) suitable for all facets of the course are listed 
in the appendices with certain references specifically 
mentioned in the text*
This writer feels that the topics listed for this 
course will adequately prepare the students for the second 
oourse while equlplng them with the language specifically 
designed for business applications. Since this language 
is generally considered to be more difficult than others
such as FORTRAN or BASIC, the students will have received 
instruction where it is needed most while leaving the 
easier languages to self-study*
CHAPTER VII
CURRICULUM DESIGN— COURSE II
H a v in g  c o v e r e d  t h e  b a s i c  f u n d a m e n ta ls  o f  EDP i n  
C o u rse  I ,  we a r e  now r e a d y  t o  c o v e r  MIS c o n c e p ts  t h a t  
r e l a t e  m ore d i r e c t l y  t o  m a n a g e r s ' r o l e s  i n  b u s i n e s s  o r g a n ­
i z a t i o n s .  S in c e  t h e  m a t e r i a l  t o  be  c o v e r e d  i n  C o u rse  I I
i s ,  b y  n a t u r e ,  l e s s  s t r u c t u r e d  t h a n  t h a t  o f  C o u rse  I ,  a
som ew hat d i f f e r e n t  a p p ro a c h  w i l l  be  t a k e n .  The f o r m a t  o f  
t h i s  c o u r s e  w i l l  be  d e s ig n e d  t o  e n c o u ra g e  m ore i n t e r a c t i o n  
among t h e  s t u d e n t s  a s  w e l l  a s  b e tw e e n  t h e  s t u d e n t s  a n d  t h e  
i n s t r u c t o r .
When t e a c h i n g  p ro g ra m m in g , t h e r e  f r e q u e n t l y  i s  a  
" r i g h t "  way t o  h a n d le  a  p a r t i c u l a r  p ro b le m , b u t  w hen 
d e s i g n in g  i n f o r m a t i o n  s y s te m s ,  t h i s  i s  s e ld o m  t h e  c a s e .  
D i f f e r e n t  a p p ro a c h e s  h a v e  w o rk ed  u n d e r  d i f f e r e n t  c i r c u m ­
s t a n c e s ,  an d  t h e  s t u d e n t  m u st be  a w a re  o f  t h e  a b s e n c e  o f
" p a t ” a n s w e rs  t o  t h e  p ro b le m s  he  f a c e s .
The s t u d e n t ' s  p e r fo rm a n c e  w i l l  be  g r e a t l y  im p ro v e d  
by  h i s  b e c o m in g  f a m i l i a r  w i th  b a s i c  r e p o r t i n g  c o n c e p t s  
s u c h  a s  e x c e p t i o n  b a s i s  r e p o r t i n g ,  t i m e l i n e s s ,  a n d  p s y c h o ­
l o g i c a l  a f f e c t s  o f  r e p o r t i n g  ( t o  name o n ly  t h r e e ) .  F a m i l i a r ­
i t y  w i th  t h e  a v a i l a b i l i t y  an d  a p p ro x im a te  c o s t  o f  m a c h in e s  
an d  c o m m u n ic a tio n s  s y s te m s  w i l l  f u r t h e r  e n h a n c e  h i s
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c a p a b i l i t y .  I n f o r m a t io n  i n  t h e s e  a r e a s  i s  a lw a y s  n e e d e d  
w hen d e s i g n in g  s y s te m s  f o r  a c t u a l  u s e ,  a n d  s t u d e n t s  s h o u ld  
n o t  be  a l lo w e d  t o  d i s r e g a r d  th e m .
T h is  c o u r s e  w i l l  be  p a t t e r n e d  on a  b a s i c  f o r m a t  o f  
kZ m e e t in g s  o f  f i f t y  m in u te s .  The e a r l i e r  m e e tin g s  a r e  
d e v o te d  t o  b a s i c  r e p o r t i n g  t e c h n i q u e s .  T h ese  w i l l  be  
f o l lo w e d  b y  p r e s e n t a t i o n s  o f  i n f o r m a t i o n  on  e q u ip m e n t and  
i t s  c o s t .  We w i l l  t h e n  be  i n  a  p o s i t i o n  t o  p u r s u e  t h e  
v a r i o u s  t o p i c s  o f  s y s te m s  d e s i g n  c o v e r e d  i n  t h e  q u e s t i o n ­
n a i r e s  ,
S in c e  c e r t a i n  s e s s i o n s  o f  t h i s  c o u r s e  l e n d  th e m s e lv e s  
t o  t h e  s e m in a r  a p p r o a c h ,  i t  c o u ld  w e l l  be  s c h e d u le d  a s  a  
tw ic e - a - w e e k  o r  o n c e -a -w e e k  c o u r s e .  C e r t a i n l y  t h e s e  l o n g e r  
an d  l e s s  f r e q u e n t  m e e t in g s  w o u ld  n o t  be  d e t r i m e n t a l .  I f  
s c h e d u le d  on a  w e e k ly  b a s i s ,  i t  m ig h t  w e l l  s e r v e  a s  a  t r a n ­
s i t i o n  t o o l  f o r  t h o s e  s t u d e n t s  who w i l l  e n c o u n te r  many 
s e m in a r s  w hen th e y  e n t e r  g r a d u a t e  s c h o o l .  S in c e  i t  f i t s  
a l l  t h r e e  p a t t e r n s ,  t h i s  d e t e r m i n a t i o n  i s  l e f t  t o  t h e  s c h o o l  
an d  i n s t r u c t o r  i n v o lv e d .
S u b j e c t - a r e a s  t o  be  c o v e r e d  i n  t h i s  c o u r s e  a r e *
SA 2 A d v a n t a g e s / L i m i t a t i o n s  o f  a  C o m p u te r S y s tem
SA ^  S y s te m  F lo w c h a r t i n g
SA 5 S im p le  S y s te m  D e s ig n
SA 6 I n t e g r a t e d  S y s te m  D e s ig n
SA 7 R e p o r t in g  T e c h n iq u e s
SA 8 I n t e r n a l  C o n t r o l
SA 9 B a tc h  P r o c e s s i n g
SA10 R e a l  Time P r o c e s s i n g
SA11 A u d i t in g  C o n c e p ts
SA12 S y s te m s  F e a s i b i l i t y  C o n c e p ts
SA13 D e c i s io n  R u le  F o r m u la t io n
SA1& E v a l u a t i o n  o f  D a ta  P r o c e s s i n g  D e p a r tm e n t
P e r fo rm a n c e
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SA15 P r o j e c t  M anagem ent
SA16 P ro g ra m  D o c u m e n ta t io n
SA2, SA13t a n d  SA16 w ere  i n t r o d u c e d  i n  C o u rse  I .  T hey  w i l l  
be  t a k e n  up  a g a i n  an d  e x p a n d e d  i n  t h i s  c o u r s e .
The n a t u r e  o f  t h i s  c o u r s e  i s  s u c h  t h a t  t h e  s t u d e n t  
m u s t h a v e  h ad  c o n s i d e r a b l e  e x p o s u r e  t o  t h e  v a r i o u s  b u s i n e s s  
s p e c i a l t i e s  ( s u c h  a s  m an ag em en t, m a r k e t in g ,  f i n a n c e ,  e t c . )  
b e f o r e  t a k i n g  i t .  One o f  t h e  c h a r a c t e r i s t i c s  o f  MIS i s  
t h e i r  te n d e n c y  t o  c u t  a c r o s s  t r a d i t i o n a l  f u n c t i o n a l  l i n e s .  
I f  t h e  s t u d e n t  c a n n o t  r e l a t e  t h e  f u n c t i o n a l  a r e a s ,  one  t o  
t h e  o t h e r ,  h e  w i l l  n o t  a p p r e c i a t e  some o f  t h e  a d v a n ta g e s  a  
c o m p u te r - b a s e d  s y s te m  o f f e r s .  I n  a d d i t i o n ,  he  w i l l  h a v e  
l i t t l e  a p p r e c i a t i o n  o f  t h e  p ro b le m s  o r  t y p e  i n f o r m a t i o n  
n e e d e d  i n  e a c h  a r e a .  C o n s e q u e n t ly ,  t h i s  c o u r s e  i s  reco m ­
m ended f o r  t h e  s e n i o r  y e a r .
C o u rse  O u t l in e
M a t e r i a l s
B e in g  l e s s  s t r u c t u r e d  t h a n  a  p ro g ra m m in g  c o u r s e ,  t h e  
c h o ic e  o f  a  t e x tb o o k  an d  s u p p le m e n ta r y  m a t e r i a l s  i s  n o t  a s  
e a s y  a s  i t  w as f o r  C o u rse  I .  F in d in g  a  s i n g l e  b o o k  t h a t  
a d e q u a t e ly  c o v e r s  a l l  o f  t h e  n e c e s s a r y  t o p i c s  i s  u n l i k e l y ,  
an d  t h e  i n s t r u c t o r  w i l l  p r o b a b ly  h a v e  t o  u s e  a  s i g n i f i c a n t  
am oun t o f  m a t e r i a l  fro m  c u r r e n t  a r t i c l e s ,  f i l m s  an d  
com pany p u b l i c a t i o n s .  T h is  d o e s  n o t  p r e s e n t  a  m a jo r  p r o b ­
lem  fro m  t h e  s t a n d p o i n t  o f  a v a i l a b i l i t y ,  f o r  a  m o r e - th a n -  
a d e q u a te  l i s t  i s  p r e s e n t e d  i n  t h e  a p p e n d i c e s .  H ow ever,
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t h e  i n s t r u c t o r  w i l l  h a v e  t o  p l a n  a h e a d  w i th  s u f f i c i e n t  le a d  
t im e  t o  a l l o w  f o r  t h e  a r r i v a l  o f  t h o s e  i te m s  t h a t  a r e  n o t  
a v a i l a b l e  l o c a l l y .  T h is  w i l l  be  e s p e c i a l l y  t r u e  i n  t h e  
c a s e  o f  f i l m s .
P e r io d  1— I n t r o d u c t i o n
T h is  p e r i o d  w o u ld  be  a  '’t y p i c a l "  i n t r o d u c t o r y  s e s s i o n  
s e t t i n g  o u t  t h e  c o u r s e  g o a l  o r  g o a l s ,  g r a d i n g  sc h em e , t e s t s ,  
e t c .  S in c e  t h e s e  i te m s  w ere  c o v e r e d  on  p a g e  139 th e y  w i l l  
n o t  b e  r e i t e r a t e d  h e r e .
A few  com m ents on  t h e  c o u r s e  g o a l  (an d  s u b g o a l s ) ,  
h o w e v e r , a r e  i n  o r d e r .  The s t u d e n t  s h o u ld  be made t o  u n d e r ­
s t a n d  t h a t  t h e  p u r p o s e  o f  t h i s  c o u r s e  i s  t o  i n s t i l l  i n  h i s  
m ind  t h e  a n a l y t i c a l  a p p ro a c h  t o  i n f o r m a t i o n  s y s te m s  p r o b ­
l e m s .  B e c a u se  o f  t h e  n a t u r e  o f  i n f o r m a t i o n  s y s te m s ,  t h e r e  
i s  n o  one  r i g h t  w ay t o  do  t h e  j o b .  When he  i s  g iv e n  
s p e c i f i c  d e s i g n s  t o  s t u d y  o r  when s p e c i f i c  p i e c e s  o f  e q u ip ­
m en t a r e  recom m ended  f o r  a  g iv e n  j o b ,  h e  m u st r e a l i z e  t h a t  
t h o s e  a r e  n o t  u n i v e r s a l  re c o m m e n d a t io n s .
The e q u ip m e n t  h e  s t u d i e s  (an d  t h i s  c e r t a i n l y  s h o u ld  
n o t  b e  a n  i n - d e p t h  t r e a t m e n t )  i s  i n c lu d e d  o n ly  t o  g iv e  h im  
som e b a s i s  f o r  c o m p a r in g  t h e  p e r fo rm a n c e  o f  t h e  s y s te m s  he 
d e s i g n s  t o  t h e i r  c o s t .  One o f  t h e  p i t f a l l s  o f  a  c o u r s e  s u c h  
a s  t h i s  i s  a l l o w i n g  s t u d e n t s  t o  d e s i g n  s y s te m s  t h a t  c o u ld  
n o t  p o s s i b l y  b e  s u p p o r t e d  b y  t h e  c o m p a n ie s  i n v o lv e d .
P e r i o d s  2 - 4 — R e p o r t in g  T e c h n iq u e s
O v er t h e  p a s t  d e c a d e  t h e  i n t e r d i s c i p l i n a r y  a p p ro a c h
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h a s  r e c e i v e d  much a t t e n t i o n  fro m  c o l l e g e s  o f  b u s i n e s s .
E ach  d i s c i p l i n e ' s  b e t t e r  u n d e r s t a n d i n g  o f  t h e  w ork  o f  t h e  
o t h e r s  i s  g e n e r a l l y  c o n s i d e r e d  t o  be  d e s i r a b l e .  S in c e  t h i s  
c l a s s  w i l l  d ra w  m em bers f ro m  a l l  d e p a r tm e n ts  o f  t h e  b u s i ­
n e s s  s c h o o l ,  a n  e x c e l l e n t  o p p o r t u n i t y  i s  p r e s e n t e d  t o  
e x p lo r e  t h e  r e a lm  o f  r e p o r t i n g  t e c h n iq u e s  f ro m  t h e  v a n ta g e  
p o i n t s  o f  b o th  t h e  p r e p a r e r s  an d  u s e r s  o f  b u s i n e s s  r e p o r t s .
The d i s c u s s i o n  s h o u ld  s t a r t  w i th  a  l e c t u r e  on  b u d g e t ­
i n g ,  b r i e f l y  d e s c r i b i n g  t h e  s t e p s  t h a t  a r e  r e q u i r e d  t o  
d e v e lo p  a  s t a t i c  b u d g e t .  A f l e x i b l e  b u d g e t  c a n  t h e n  be 
d e v e lo p e d  t o  i l l u s t r a t e  i t s  s u p e r i o r  c o n t r o l  f e a t u r e s .  I t  
i s  recom m ended  t h a t  a  n u m e r ic a l  ex am p le  b e  p r e s e n t e d  w i th  
t h i s  l e c t u r e .  A v e r y  b r i e f  m e n t io n  o f  s t a n d a r d s  an d  s t a n ­
d a r d  c o s t s  s h o u ld  t h e n  b e  made i l l u s t r a t i n g  t h e  c o m p u ta t io n s  
f o r  m a t e r i a l  an d  l a b o r  v a r i a n c e s  an d  t h e  s i g n i f i c a n c e  o f  
e a c h .
When d i s c u s s i n g  b u d g e t in g ,  t h e  i d e a  o f  c o n t r o l l a b l e  
a n d  n o n c o n t r o l l a b l e  c o s t s  s h o u ld  be  e m p h a s iz e d .  Much 
a c c o u n t i n g  l i t e r a t u r e  h a s  b e e n  d e v o te d  t o  t h e  r e p o r t i n g  o f  
n o n c o n t r o l l a b l e  c o s t s  an d  t h e  e f f e c t  t h i s  h a s  on  th e  r e c i p ­
i e n t  o f  t h e  r e p o r t .  I f  t h e  r e c i p i e n t  h a s  a d e q u a te  u n d e r ­
s t a n d i n g  o f  t h e s e  c o s t s ,  h i s  a n x i e t i e s  s h o u ld  be  d i m i n i s h e d .  
I n  t h i s  c l a s s  we h a v e  a n  o p p o r t u n i t y  t o  make t h i s  r e l a t i o n ­
s h i p  c l e a r  t o  a  n u m b er o f  p o t e n t i a l  u s e r s  o f  b u s i n e s s  
r e p o r t s .
The t im e  s p e n t  o n  b u d g e t in g  i s  c r u c i a l  t o  t h e  s t u d y  
o f  a n y  b u s i n e s s  i n f o r m a t i o n  s y s te m  b e c a u s e  d e c i s io n - m a k in g
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a lm o s t  a lw a y s  i n v o lv e s  c o m p a r is o n s .  U n le s s  we h a v e  a  t a r g e t  
p e r fo rm a n c e  l e v e l  w i th  w h ic h  t o  co m p are  a c t u a l  p e r f o r m a n c e ,  
e v a l u a t i o n  o f  t h e  a c t u a l  p e r fo rm a n c e  i s  v e r y  d i f f i c u l t .
T h is  c o n c e p t  s h o u ld  be  e m p h a s iz e d  s i n o e  i t  i s  c e n t r a l  t o  
a n y  m anagem ent c o n t r o l  s y s te m . F o r  som e, t h i s  w i l l  b e  new 
m a t e r i a l  w h ic h  t h e y  s h o u ld  n o t  b e  w i t h o u t .  F o r  o t h e r s ,  
( e s p e c i a l l y  t h o s e  who h a v e  s t u d i e d  c o s t  a c c o u n t i n g ) ,  i t  
w i l l  b e  a  f r u i t f u l  r e v i e w .  The n e c e s s a r y  m a t e r i a l  f o r  
t h i s  c o v e ra g e  c a n  b e  fo u n d  i n  a n y  good  c o s t  a c c o u n t in g  
t e x t . 1
The c o n c e p t  o f  e x c e p t i o n - b a s i s  r e p o r t i n g  s h o u ld ,n o w  
be s t r e s s e d .  The a c c e p ta n c e  o f  e x c e p t i o n - b a s i s  r e p o r t i n g  
i m p l i e s  t h e  e x i s t e n c e  o f  a p p r o p r i a t e  s t a n d a r d s  a n d  b u d g e t s .  
The s t u d e n t s  m u st u n d e r s t a n d  t h a t  r e p o r t s  i s s u e d  on  t h i s  
b a s i s  c a n  b e  no  b e t t e r  f o r  c o n t r o l  p u r p o s e s  them  t h e  
t a r g e t s  t h a t  w ere  e s t a b l i s h e d .
Much t im e  h a s  b e e n  s p e n t  an d  many a r t i c l e s  w r i t t e n
on  t h e  d i f f e r i n g  i n f o r m a t i o n a l  n e e d s  o f  d i f f e r e n t  m an ag e- 
2
m ent l e v e l s .  The lo w e r  l e v e l s ,  c o n c e rn e d  w i th  t h e  d a y -  
t o - d a y  o p e r a t i o n s  o f  t h e  b u s i n e s s ,  a r e  t h o u g h t  t o  r e a p  th e  
g r e a t e s t  b e n e f i t  f ro m  c o m p u te r iz e d  s y s te m s .  The n e x t  
h i g h e r  l e v e l ,  m id d le  m an ag em en t, i s  a l s o  th o u g h t  t o  b e n e f i t
An e x c e l l e n t  d i s c u s s i o n  o f  t h e s e  t o p i c s  a p p e a r s  i n  
C h a p te r s  5 an d  6 o f  C h a r le s  T . H o m g re n ,  C o s t A c co u n t i n g »
A M a n a g e r ia l  E m p h a s is  ( 3 rd  e d . t  E ng lew ood  C l i f f s ,  N. J . i  
P r e n t i c e - H a l l ,  I n c , ,  1 9 7 2 ) ,  p p .  1 2 1 -1 7 6 .
2
F o r  a  c o l l e c t i o n  o f  a r t i c l e s  on  t h i s  and  r e l a t e d  
t o p i c s  s e e  R o b e r t  N. A n th o n y , Jo h n  D e a rd e n , and  R ic h a rd  F . 
V a n c i l ,  M anagem ent C o n t r o l  S y s te m s  (Homewood, I l l . i  
R ic h a rd  D. I r w in ,  I n c . ,  1 9 6 5 ) .
1?2
f ro m  c o m p u te r iz e d  s y s te m s .  B ut t h e  h i g h e s t  l e v e l  i s  
t h o u g h t  t o  r e c e i v e  t h e  l e a s t  b e n e f i t  b e c a u s e  i t s  p l a n n i n g  
h o r i z o n  ( u s u a l l y  c a l l e d  s t r a t e g i c  p l a n n in g )  i s  s o  d i s t a n t .
As we s t u d y  t h e  m a t e r i a l  o f  t h i s  c o u r s e ,  we s h o u ld  re m a in  
a l e r t  t o  w ays o f  e x te n d in g  t h e  c o m p u te r 's  u s e f u l n e s s  t o  
t h i s  h i g h e s t  l e v e l .  I n  t h e  m ean tim e a n  u n d e r s t a n d i n g  o f  
how t o  s e r v e  b e s t  t h e  lo w e r  l e v e l s  i s  i n  o r d e r .
The b u i l d i n g - b l o c k  c o n c e p t  h a s  p r o v e n  t o  be  a  u s e f u l  
one  i n  a c h i e v i n g  h i g h e r  l e v e l s  o f  a g g r e g a t i o n  f o r  t h e  
h i g h e r  m anagem ent l a y e r s .  The s t u d e n t s  w i l l  n e e d  t o  u n d e r ­
s t a n d  t h i s  p r i n c i p l e  i n  o r d e r  t o  e s t a b l i s h  a p p r o p r i a t e  
r e p o r t  d i s t r i b u t i o n  sch em es f o r  t h e  s y s te m s  t h e y  d e s i g n .
T im e l in e s s  o f  r e p o r t s  g e n e r a t e d  i s  a l s o  a n  im p o r t a n t  
f a c t o r  i n  a n y  M IS. I t  i s  one  o f  t h e  m a in  r e a s o n s  f o r  
i n s t a l l i n g  a  c o m p u te r iz e d  s y s te m . T h e re  i s ,  h o w e v e r , a  
l i m i t  t o  t h e  f r e q u e n c y  w i th  w h ic h  r e p o r t s  s h o u ld  be  g e n ­
e r a t e d ,  an d  t h e  s t u d e n t s  s h o u ld  be  made a w a re  o f  t h e  w a s te  
t h a t  c a n  accom pany  t h i s  c o n c e p t .
L a s t l y ,  t h e  m o t i v a t i o n a l  a s p e c t s  o f  a c c o u n t in g  r e p o r t s  
s h o u ld  b e  e x p l o r e d .  A num ber o f  good  a r t i c l e s  h a v e  b e e n  
w r i t t e n  i n  t h i s  a r e a ,  an d  s e v e r a l  s h o u ld  be  a s s i g n e d  f o r  
c l a s s  d i s c u s s i o n . - ^  Tow ard t h e  en d  o f  t h e  l a s t  p e r i o d ,  t im e  
s h o u ld  be  s e t  a s i d e  f o r  c l a s s  d i s c u s s i o n  o f  t h i s  a n d  t h e  
o t h e r  t o p i c s  c o v e r e d .  A l l  o f  t h e s e  t o p i c s  s h o u ld  be
-^An e x c e l l e n t  c o l l e c t i o n  o f  a r t i c l e s  a p p e a r s  i n  
W il l ia m  J .  B ru n s , J r .  an d  Don T . D e C o s te r ,  e d s . ,  A c c o u n t in g  
a n d  I t s  B e h a v o r i a l  I m p l i c a t i o n s  (New York* M cG raw -H ill 
Book Com pany, 1 9 o 9 ) ,  PP» 3 1 1 -3 ^ 0 .
r e l a t e d  t o  g o a l  c o n g ru e n c e  an d  i t s  a c h ie v e m e n t .
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P e r io d  5— A d v a n ta g e s /L im i t a t i o n s  
o f  a  C o m p u te r S y s te m
T h is  l e c t u r e / d i s c u s s i o n  c a n  be  b u i l t  a ro u n d  IB M 's 
C o m m u n ic a tio n s  O r ie n te d  P r o d u c t io n  I n f o r m a t io n  an d  C o n t r o l  
S y s te m  (COPICS) w h ic h  i s  an  i n t e g r a t i o n  o f  n in e  s u b s y s te m s  
i n  r e a l - t i m e  m ode. I t  f i t s  t h i s  t o p i c  ( A d v a n ta g e s /  
L i m i t a t i o n s  • . . )  w e l l  f o r  s e v e r a l  r e a s o n s .
1 . I t  d e m o n s t r a te s  n e a r l y  t o t a l  a u to m a t io n  o f  t h e  
f u n c t i o n s  i n v o lv e d .
2 .  I t  show s t h a t  a n  i n t e g r a t e d  (som e w ou ld  s a y  t o t a l )  
s y s te m  i s  s im p ly  a  c o l l e c t i o n  o f  s u b s y s te m s .
3 . I t  o f f e r s  a  " l i v e "  ex am p le  o f  u s e f u l  r e a l - t i m e  
r e s p o n s e  v i a  c a t h o d e - r a y  tu b e  (CRT) t e r m i n a l s  
c a p a b le  o f  b o th  i n p u t  an d  o u t p u t .
I t  d e m o n s t r a te s  t h e  u s e  o f  t h e  d a t a - b a s e  c o n c e p t .
5 . I t  show s t h a t  f l e x i b i l i t y  c a n  be a  p a r t  o f  a n  
a u to m a te d  s y s te m .
6 . I t  d e m o n s t r a te s  m an /m ach in e  i n t e r a c t i o n .
7 .  I t  show s t h a t  i n f o r m a t i o n  s y s te m s  do n o t  h a v e  t o  
be  t o t a l  c o n v e r s io n s  a l l  a t  one t i m e .  The s y s te m  
i s  u s u a l l y  i n s t a l l e d  b y  s u b s y s te m  o r  c o m b in a t io n s  
t h e r e o f .
As t o  l i m i t a t i o n s ,  t h i s  i s  a n  i d e a l  ex am p le  o f  t h e  
o u t p u t  b e in g  u s e f u l  t o  o p e r a t i n g  p e r s o n n e l  a lm o s t  e x c l u ­
s i v e l y .  O th e r  l i m i t a t i o n s  s u c h  a s  c o s t ,  r e q u i r e d  q u a n t i ­
f i c a t i o n  o f  c e r t a i n  d a t a ,  an d  r e q u i r e d  hum an a c t i o n s  a t  
c e r t a i n  i n t e r v a l s  a r e  a l s o  p r e s e n t .
S in c e  COPICS i s ,  i n  e s s e n c e ,  a  s o p h i s t i c a t e d  a p p l i c a ­
t i o n  o f  c o m p u te r  p r o c e s s i n g  t o  a  w e l l  s t r u c t u r e d  p ro b le m , 
i t  c a n  s e r v e  a s  a  v a l u a b l e  r e f e r e n c e  p o i n t  th r o u g h o u t  t h e  
c o u r s e .  T h is  w i l l  be  e s p e c i a l l y  t r u e  w hen d i s c u s s i n g  t h e  
i l l - s t r u c t u r e d  p ro b le m s  o f  h i g h e r  m anagem ent i n  l a t e r  
s e s s i o n s .
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P e r io d  6 - - B a s i c  MIS D e s ig n  S te p s
T h is  p e r i o d  i s  a l l o c a t e d  t o  t h e  i n t r o d u c t i o n  o f  a  
r a t i o n a l  a p p ro a c h  t o  MIS d e s i g n .  The o u t l i n e  w h ic h  f o l lo w s  
c o u ld  s e r v e  a s  a  b a s i s  f o r  t h e  l e c t u r e .
1 .  E x a m in a t io n  o f  t h e  o b j e c t i v e s  o f  t h e  s y s te m .
2 .  S e g r e g a t io n  o f  t h e  s y s te m  i n t o  t h e  optim um  num ber 
o f  s u b s y s te m s .
3 . D e v e lo p m en t o f  s u b s y s te m s  o b j e c t i v e s  c o n s o n a n t  
w i th  s y s te m  o b j e c t i v e s .
k ,  D e v e lo p m e n t o f  t h e  h i e r a r c h y  o f  o u tp u t  w i t h i n  
e a c h  s u b s y s te m  t o  a t t a i n  t h e  o b j e c t i v e s ,
5 . D e te r m in a t io n  o f  t h e  i n p u t  n e c e s s a r y  t o  p ro d u c e  
t h e  o u t p u t •
6 . A n a ly s i s  o f  t h e  c u r r e n t  s y s te m  t o  i n s u r e  t h a t  no  
s i g n i f i c a n t  i n p u t  o r  o u t p u t  h a s  b e e n  o m i t t e d .
7 .  D e v e lo p m en t o f  c o n c e p ts  c o n c e r n in g  w ays i n  w h ic h  
t h e  s y s te m  c a n  o p e r a t e .
8 . S e l e c t i o n  o f  t h e  op tim um  m eans o f  o p e r a t i o n .
9 .  S e l e c t i o n  o f  t h e  op tim um  e q u ip m e n t c o n f i g u r a t i o n  
a n d  t h e  o u t p u t  t h a t  w i l l  be  p r o d u c e d ,
1 0 . P r o p o s a l  o f  t h e  new s y s te m .^
T h is  o u t l i n e  i s  p ro p o s e d  b e c a u s e  i t  i s  o b j e c t i v e  
o r i e n t e d .  D u r in g  t h i s  c o u r s e  t h e  s t u d e n t s  w i l l  be  made 
a w are  o f  many c o n s i d e r a t i o n s  i n  s y s te m s  d e s i g n ,  b u t  t h e  
m o s t i m p o r t a n t  c o n s i d e r a t i o n  o f  a l l  i s  t h a t  t h e  s y s te m  
w i l l  be  c a p a b le  o f  a c h i e v i n g  t h e  r e q u i r e d  o b j e c t i v e s .
S h o u ld  t h e  r e v ie w  o f  t h e  o ld  s y s te m  be made f i r s t ,  t h e  
r i s k  o f  i n c o r p o r a t i n g  some o f  i t s  u n d e s i r a b l e  f e a t u r e s  
w ou ld  be  i n c r e a s e d .
P e r io d s  7 an d  8— S y s te m  F lo w c h a r t in g
Two p e r i o d s  a r e  a l l o c a t e d  t o  t h e  s t u d y  o f  s y s te m  
f l o w c h a r t s  w h ic h  w i l l  i n c l u d e  b o th  m an u a l an d  c o m p u te r -
^ M a rv in  M. W o fsey , M anagem ent o f  A u to m a tic  Data 
P r o c e s s i n g  (W a sh in g to n , D. C . i  Thom pson Book Company, 
1 9 6 8 ) ,  p . 7 8 .
b a s e d  s y s te m s .  The s t u d e n t s  w ere  i n t r o d u c e d  t o  t h e  ANSI 
sy m b o ls  i n  C o u rse  I  a n d  u s e d  t h e  a p p r o p r i a t e  o n e s  i n  p r o ­
g ram  f l o w c h a r t s .  H a v in g  u s e d  t h e  t e m p l a t e  (w i th  t h e  f u l l  
s e t  o f  s y m b o ls )  s h o u ld  m in im iz e  t h e  t im e  now r e q u i r e d  t o  
becom e f a m i l i a r  w i th  t h e  r e s t .
The l a c k  o f  m a n a g e r  c o m p re h e n s io n  o f  d a t a  p r o c e s s i n g  
s y s te m s  h a s  b e e n  one  o f  t h e  m ore s e v e r e  s tu m b l in g  b lo c k s  
i n  t h e i r  d e v e lo p m e n t .^  One way t o  im p ro v e  t h i s  s i t u a t i o n  
i s  t o  d e v e lo p  a  b e t t e r  u n d e r s t a n d i n g ,  on  t h e  p a r t  o f  man­
a g e r s ,  th r o u g h  f l o w c h a r t s .  One c o u ld  t a k e  t h e  p o s i t i o n  
t h a t  t h e  EDP p e o p le  s h o u ld  t a k e  t h e  i n i t i a t i v e  an d  l e a r n  
m ore a b o u t  t h e  o p e r a t i o n  o f  t h e  com pany t h u s  b r i d g i n g  th e  
g a p  i n  t h i s  w ay . S in c e  t h i s  h a s  n o t  p ro v e n  t o  be  a n  
e f f e c t i v e  s o l u t i o n ,  u p  t o  t h i s  p o i n t ,  p e r h a p s  a  b e t t e r  
u n d e r s t a n d i n g  on  b o th  s i d e s  i s  i n  o r d e r . ^
The e s s e n c e  o f  t h e  p ro b le m  i s  t h a t  u s e r s  o f  t h e  
s y s te m  n e e d  c e r t a i n  o u t p u t  t h a t  i s  w i t h i n  t h e i r  r e a lm  o f  
e x p e r t i s e .  T hey  n o r m a l ly  h a v e  l i t t l e  t e c h n i c a l  k n o w led g e  
o f  d a t a  p r o c e s s i n g .  T hose  who a r e  t e c h n i c a l l y  c o m p e te n t  
t o  p r o c e s s  t h e  d a t a  n o r m a l ly  h a v e  l i t t l e  b u s i n e s s  e x p e r t i s e .  
The f a c t o r  c o n n e c t i n g  t h e s e  tw o e x tr e m e s  i s  t h e  s y s te m  
( a n d / o r  p ro b le m )  f l o w c h a r t .  The p e r s o n  i n t e r f a c i n g  t h e s e  
tw o g ro u p s  ( th e  s y s te m s  a n a l y s t )  m u s t d i v i d e  h i s  t im e  
b e tw e e n  th em  an d  n e e d s  a  c o m m u n ic a tio n  t o o l  common t o
^ I b i d . , p .  1 1 1 .
^R . J .  H a r p e r ,  D a ta  P r o c e s s i n g  M an ag ers  (L ondon i 
Lyon G ra n t an d  G re e n , 1 9 6 7 ) ,  p .  6 9 .
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b o t h .  S tu d e n t s  who h a v e  h a d  t h i s  c o u r s e  w i l l  be i n  a  much 
b e t t e r  p o s i t i o n  t o  w ork  w i th  s y s te m s  a n a l y s t  a s  a  r e s u l t  o f  
t h e i r  k n o w led g e  o f  f l o w c h a r t i n g .  T h is  i s  t h e  j u s t i f i c a t i o n  
f o r  s p e n d in g  t im e  on  t h i s  t o p i c .
S u p p o r t  m a t e r i a l  f o r  t e a c h i n g  t h e s e  tw o s e s s i o n s  i s  
p l e n t i f u l .  The A n n o ta te d  B ib l io g r a p h y  l i s t s  a  num ber o f  
b o o k s  w h ic h  h av e  s e c t i o n s  d e v o te d  t o  t h i s  t o p i c ,  an d  f o o t -
O
n o te  e i g h t  l i s t s  s p e c i f i c  s e l e c t i o n s .  A l o g i c a l  a p p ro a c h  
w ou ld  be t o  f l o w c h a r t  a  m an u a l s y s te m , i n  c l a s s ,  t o  be 
fo l lo w e d  by  f l o w c h a r t i n g  t h e  sam e a p p l i c a t i o n  f o r  c o m p u te r  
p r o c e s s i n g .  A lo n g  w i th  o t h e r  c o m p a r is o n s ,  t h e  tw o s y s te m s  
c o u ld  be com pared  a s  t o  t h e  r e c o g n i t i o n  and  h a n d l i n g  o f  
e r r o r  c o n d i t i o n s  s t r e s s i n g  t h e  p o i n t  t h a t  p r o v i s i o n s  m u st 
be  made f o r  t h e s e  c o n d i t i o n s  i n  a l l  s y s te m s .  A d e t a i l e d  
d i s c u s s i o n  o f  e r r o r - r e c o g n i t i o n - a n d - c o r r e c t i o n  t e c h n iq u e s  
w ould  be  o u t  o f  p l a c e  a t  t h i s  t im e ,  f o r  t h e  s t u d e n t s  a r e  
n o t  y e t  a c q u a in t e d  w i th  how much o f  t h i s  c a n  be h a n d le d  by
7
f D, W. M oore, ’’M a n a g e m e n t's  P ro b le m s  i n  t h e  1 9 7 0 * s—  
S y s te m s  A n a l y s t s . "  i n  D e s ig n  a n d  M anagem ent o f  I n f o r m a t io n  
S y s te m s . e d .  by  D av id  H. L i ( C h i c a g o i  S c ie n c e  R e s e a rc h  
A s s o c i a t e s ,  I n c , ,  1 9 7 2 ) ,  p .  2 9 ^ .
o
F o r  a  s y s te m  f l o w c h a r t  f o r  a  m a n u a lly  o p e r a t e d  
o r d e r - e n t r y - a n d - b i l l i n g  s y s te m  s e e  H a r le y  H, R u d o lp h , J r . ,  
"F low  C h a r t i n g i  A S y s te m s  a n d  C o n t r o l  T e c h n iq u e ,"  
M anagem ent S e r v i c e s . V o l .  3 , No. 5 (S e p te m b e r - O c to b e r ,  
1 9 6 6 ) ,  p .  2 9 . F o r  a  d i s c u s s i o n  o f  t h e  ANSI sy m b o ls  an d  
e x a m p le s  s e e  Ned C h a p l in ,  " F lo w c h a r t in g  w i th  t h e  ANSI 
S t a n d a r d , "  i n  D e s ig n  a n d  M anagem ent o f  I n f o r m a t io n  S y s te m s , 
e d .  by  D av id  H. L i (C h ica g o *  S c ie n c e  R e s e a rc h  A s s o c i a t e s ,  
I n c . ,  1 9 7 2 ) ,  p p .  ^ 7 - 6 7 .  O th e r  d i s c u s s i o n s  an d  e x a m p le s  
a p p e a r  i n  M a r i ly n  B o h l, F lo w c h a r t in g  T e c h n iq u e s  (C h icag o *  
S c ie n c e  R e s e a rc h  A s s o c i a t e s ,  1 9 7 1 ) ,  p p .  1 1 3 -1 3 0 , and  
G ordon B, D a v is ,  C o m p u te r D a ta  P r o c e s s i n g  (New York* 
M cG raw -H ill Book Com pany, 1969)»  P P • 1 9 ^ -2 1 6 .
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t h e  s y s t e m 's  h a rd w a r e .  G r e a t e r  e l a b o r a t i o n  w i l l  be  u n d e r ­
t a k e n  i n  a  l a t e r  s e s s i o n .
R e p o r t  d i s t r i b u t i o n  c o u ld  be b r i e f l y  d i s c u s s e d  a t  
t h i s  t im e  b u t  n o t  i n  d e t a i l .  The m ain  p u rp o s e  o f  t h e s e  
tw o s e s s i o n s  i s  t o  a c q u a i n t  t h e  s t u d e n t  w i th  t h e  u s e  o f  
s y s te m s  f l o w c h a r t s .
P e r io d  9 — D e c i s io n  R u le  F o r m u la t io n
D e c i s io n  r u l e  f o r m u la t i o n  was in t r o d u c e d  i n  C o u rse  I  
i n  t h e  fo rm  o f  d e c i s i o n  t a b l e s .  A t t h a t  t im e  t h e  t a b l e s  
w ere  u s e d  s o l e l y  i n  a  p ro g ra m  c o n t e x t  b u t  now may be  
r e l a t e d  t o  t h e  l a r g e r  s y s te m . T h is  p e r i o d  s h o u ld  accom ­
p l i s h  tw o g o a l s  i n  r e l a t i o n  t o  t h e s e  t a b l e s .
1 .  R e f r e s h  t h e  s t u d e n t s '  k n o w led g e  th r o u g h  r e v ie w
2 . Add a  new d im e n s io n  t o  d e c i s i o n  t a b l e s  i n  t h e  fo rm  
o f  m an /m ac h in e  i n t e r a c t i o n .
The l a t t e r  g o a l  i s  by  f a r  t h e  m ore im p o r ta n t  b e c a u s e  i t  i s
t h e  b a s e  o n  w h ic h  f l e x i b l e  s y s te m s  f o r  i l l - s t r u c t u r e d
p ro b le m s  r e s t .
When t h e  c o m p u te r  s h o u ld  r e f e r  a  p ro b le m  t o  man f o r
t h e  d e c i s i o n  s h o u ld  be  d e c id e d  by  t h e  m a n a g e r c o n c e r n e d .
I f  t h e  m a n a g e r  h a s  w orked  c l o s e l y  w i th  t h e  s y s te m s  a n a l y s t
i n  e s t a b l i s h i n g  t h i s  p o i n t ,  he  w i l l  n o t  f e e l  t h a t  t h e
c o m p u te r  i s  u s u r p i n g  h i s  a u t h o r i t y  b u t ,  r a t h e r ,  h a s  e l e v a t e d
him  t o  a  l o f t i e r  p o s i t i o n .
T h is  i s  a l s o  a  good  p o i n t  a t  w h ic h  t o  i n t r o d u c e  m an-
i n i t i a t e d  m an /m ac h in e  i n t e r a c t i o n .  I f  t h e  s y s te m  b e in g
u s e d  i s  r e a l - t i m e ,  t h e  man c a n  a c c e s s  o t h e r  d a t a  t h a t  w i l l
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a i d  i n  m ak in g  th e  d e c i s i o n .  P o i n t i n g  o u t  t h i s  r e l a t i o n s h i p  
s h o u ld  make t h e  s t u d e n t  a w are  o f  t h e  o v e r a l l  s y s te m  c o n c e p t  
( i . e . ,  t h a t  t h e  e n t i r e  com pany i s  a  l a r g e  s y s te m  r a t h e r  
t h a n  a  c o l l e c t i o n  o f  in d e p e n d e n t  f u n c t i o n s ) .  C o n d i t io n s  
i n  e a c h  s u b s y s te m  a f f e c t  an d  a r e  a f f e c t e d  by  c o n d i t i o n s  
i n  o t h e r  s u b s y s te m s ,
The s t u d e n t s  h a v e  now r e c e i v e d  en o u g h  s y s te m s - d e s i g n  
e x p o s u r e  t o  b e g in  p r e p a r i n g  c a s e s  f o r  c l a s s  p r e s e n t a t i o n  
a n d  d i s c u s s i o n .  Two c a s e s  s h o u ld  be  a s s i g n e d  t o  be  p r e ­
s e n t e d ,  one  e a c h ,  d u r i n g  e a c h  o f  t h e  n e x t  tw o  c l a s s  
m e e t in g s .  C a se s  a p p r o p r i a t e  f o r  t h i s  a s s ig n m e n t  a re *
1 ,  A C o n c re te  B lo ck  M a n u f a c tu r e r  g
2 .  The M e ta l  C o n ta in e r  C o r p o r a t io n  (A V
Of  c o u r s e ,  t h e r e  a r e  o t h e r  c a s e s  t h a t  c o u ld  be s u b s t i t u t e d  
i n  a c c o rd a n c e  w i th  i n s t r u c t o r  p r e f e r e n c e s .
S in c e  l i t t l e  h a s  b e e n  s a i d  a b o u t  r e a l - t i m e  p r o c e s s i n g ,  
o t h e r  t h a n  t h e  COPICS d e m o n s t r a t i o n ,  i t  i s  a ssu m ed  t h a t  t h e  
s t u d e n t s  w i l l  d e s i g n  " b a tc h  s y s t e m s ."  The w r i t e r  reco m ­
m ends t h a t  t h i s  be  t h e  c a s e  s i n c e  t h e  s t u d e n t s  know e n o u g h  
fro m  t h e i r  p r i o r  p ro g ram m in g  c o u r s e  t o  u s e  t h i s  m e th o d . 
S e v e r a l  c l a s s  p e r i o d s  a r e  s c h e d u le d  l a t e r  t h a t  com pare  
b a t c h  a n d  r e a l - t i m e  s y s te m s ,  a n d  a  f u l l  d i s c u s s i o n  i s  p o s t ­
p o n e d  u n t i l  t h a t  t i m e ,
^ T h e se  c a s e s  c a n  be  fo u n d  i n  D av id  H. L i ,  e d . ,
D e s ig n  an d  M anagem ent o f  I n f o r m a t io n  S y s te m s , p p .  7 8 - 8 9  
a n d  D av id  H. L i .  A c c o u n t in g .  C o m p u te rs , a n d  M anagem ent 
I n f o r m a t io n  S y s te m s , p p .  37 -39*
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P e r i o d s  10 an d  11— C ase  P r e s e n t a t i o n s
D u r in g  t h e  p r e s e n t a t i o n  o f  t h e  a s s i g n e d  c a s e s ,  t h o s e  
s t u d e n t s  who a p p e a r  t o  h a v e  t h e  b e t t e r  s o l u t i o n s  s h o u ld  be 
a s k e d  t o  p u t  t h e i r  f l o w c h a r t s  an d  d e c i s i o n  t a b l e s  on th e  
b o a r d .  I n  t h i s  w ay , a  s h a r i n g  o f  i d e a s  w i l l  be e n c o u ra g e d  
t h a t  d o e s  n o t  u s u a l l y  e n s u e  fro m  j u s t  a  v e r b a l  d i s c u s s i o n .  
In  a d d i t i o n ,  t h e  s t u d e n t s  w i l l  be  m o t iv a te d  t o  c o n s i d e r  
t h e i r  s o l u t i o n s  m ore c a r e f u l l y  an d  c o m p le te ly  when t h e y  
know t h e r e  i s  t h e  p o s s i b i l i t y  o f  h a v in g  t o  p r e s e n t  th em  
b e f o r e  t h e  c l a s s .
P e r io d  12— F i r s t  T e s t
A t e s t  o n  t h e  m a t e r i a l  c o v e r e d  t o  t h i s  p o i n t  i s  
recom m ended  f o r  t h i s  p e r i o d .  Ample m a t e r i a l  h a s  b e e n  
c o v e re d  fro m  w h ic h  t o  d ra w  t h e  t e s t ,  a n d  a n  a p p r o p r i a t e  
am oun t o f  t im e  h a s  a l s o  e l a p s e d .
P e r io d  1 3 - - R e tu r n  o f  T e s t
T h is  p e r i o d  i s  a l l o c a t e d  t o  t h e  r e t u r n  and  th o ro u g h  
d i s c u s s i o n  o f  t h e  t e s t .
P e r io d  1^— V e n d o r P r e s e n t a t i o n
B e fo re  p r o c e e d i n g  t o  a d d i t i o n a l  s y s te m - d e s ig n  c o n s i d ­
e r a t i o n s ,  t h e  s t u d e n t s  m u s t be  made a w a re  o f  t h e  t y p e s  o f  
d a t a  p r o c e s s i n g  e q u ip m e n t  a v a i l a b l e  a n d  i t s  c o s t .  W ith o u t 
t h i s  i n f o r m a t i o n  t h e y  w i l l  h a v e  l i t t l e  c o m p re h e n s io n  o f  
w h e th e r  o r  n o t  t h e y  a r e  c a p t u r i n g ,  p r o c e s s i n g ,  an d  o u t -  
p u t t i n g  d a t a  i n  a n  a p p r o p r i a t e  m an n e r a s  t o  e f f i c i e n c y  o r  
c o s t .
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T h e re  w o u ld  be  no  n e e d  t o  g iv e  t h e  s t u d e n t s  i n f i n i t e  
d e t a i l  r e l a t i v e  t o  s p e e d ,  w e ig h t ,  p o w er c o n s u m p tio n ,  e t c . ,  
b u t  t h e y  do  n e e d  " b a l l  p a r k "  f i g u r e s  on c a p a b i l i t i e s .  F o r  
e x a m p le , r e a l - t i m e  p r o c e s s i n g  i s  d e s i r a b l e  i n  many i n s t a n c e s  
b u t  so m e tim e s  n o t  w o r th  i t s  c o s t .  S in c e  one  o f  t h e  c o u r s e  
g o a l s  i s  t o  in d u c e  r a t i o n a l  a t t i t u d e s  to w a rd s  s y s te m s  
d e s i g n ,  we s h o u ld  s t a r t  now c o m p a r in g  t h e  c o s t s  t o  t h e  
b e n e f i t s  o f  a n y  s y s te m  d e s i g n e d .
M a n u f a c tu r e r s  a r e  u s u a l l y  p l e a s e d  t o  s u p p ly  in f o r m a ­
t i o n  o n  t h e i r  p r o d u c t s ,  and  i t  i s  r e a s o n a b l e  t o  assu m e t h a t  
a  r e p r e s e n t a t i v e  c o u ld  be  o b t a i n e d  f o r  t h i s  p u r p o s e .  I f  
n o t ,  t h e  i n s t r u c t o r  c o u ld  g a t h e r  t h i s  i n f o r m a t i o n  an d  p r e ­
s e n t  i t  h i m s e l f .
P e r i o d s  15  an d  16— S y s te m s  
F e a s i b i l i t y  C o n c e p ts
S y s te m s  f e a s i b i l i t y  c o n c e p ts  i s  one o f  t h e  b e t t e r  
s t r u c t u r e d  t o p i c s  i n  t h i s  c o u r s e .  N e a r ly  a n y  book  s e l e c t e d  
w i l l  h a v e  one  o r  m ore c h a p t e r s  d e v o te d  t o  t o p  m a n a g e m e n ts ’ 
r o l e ,  t h e  a p p o in tm e n t  o f  a  s t u d y  c o m m itte e ,  e m p lo y ee  c o n ­
s i d e r a t i o n s ,  e q u ip m e n t  c o s t ,  e t c .  T h ese  a r e  a l l  v e r y  
i m p o r t a n t  ( o f t e n  c r u c i a l  f u n c t i o n s ) ,  and  t h i s  b r i e f  t r e a t ­
m en t i s  n o t  m ea n t t o  d e t r a c t  f ro m  th e m . T hey s im p ly  a r e  
c o v e r e d  s o  w e l l  i n  m o st b o o k s t h a t  f u r t h e r  com m ent i s  u n ­
n e c e s s a r y .  Two p e r i o d s  w i l l  be  n e e d e d  t o  a d e q u a te ly  c o v e r  
t h i s  m a t e r i a l  an d  a r e  s o  a l l o c a t e d .
The f o l l o w i n g  tw o c a s e s  s h o u ld  be a s s ig n e d  f o r  
p r e s e n t a t i o n  an d  d i s c u s s i o n  a t  t h e  n e x t  tw o m e e t in g s i
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1 .  The M e ta l  C o n t a i n e r  C o r p o r a t io n  (B)
2 .  Apex Home P r o d u c t s  Company (A )10
T h ese  c a s e s  a r e  a p p r o p r i a t e  f o r  t h e  m a t e r i a l  c o v e r e d ,  b u t  
a g a i n ,  s u b s t i t u t i o n s  c o u ld  b e  m ade i n  a c c o r d a n c e  w i th  
i n s t r u c t o r  p r e f e r e n c e  a n d  m a t e r i a l  a v a i l a b i l i t y .
P e r i o d s  17 an d  18— C ase P r e s e n t a t i o n s
The sam e f o r m a t  i s  t o  be  u s e d  f o r  t h e s e  tw o p e r i o d s  
a s  was u s e d  f o r  p r i o r  c a s e  p r e s e n t a t i o n s .
P e r i o d s  1 9 -2 ^ — B a tc h  v s .
R e a l-T im e  S y s te m s
B a tc h  S y s te m s
The g e n e r a l  f o r m a t  f o r  t h e s e  s i x  p e r i o d s  i s  t o  be  a  
c o v e ra g e  o f  b a t c h  p r o c e s s i n g  c h a r a c t e r i s t i c s ,  f o l lo w e d  by  
c o v e ra g e  o f  r e a l - t i m e  c h a r a c t e r i s t i c s ,  a n d  f i n a l l y  a  com­
p a r i s o n  o f  t h e  tw o .
The f i r s t  a s p e c t  o f  b a t c h  s y s te m s  t o  b e  ex am in ed  
s h o u ld  b e  t h e i r  s p e e d .  T h is  s e s s i o n  c o u ld  b e  b e g u n  w i th  a  
d i s c u s s i o n  o f  m e c h a n ic a l  p o s t i n g  m a c h in e s  s i n c e  t h e y  
n e a r l y  a lw a y s  e x i s t  i n  a  b a t c h  e n v ir o n m e n t .  Im p ro v em en ts  
s u c h  a s  p ro g ra m m a b le  e l e c t r o n i c  p o s t i n g  m a c h in e s  an d  c a r d  
s y s te m s  m ig h t t h e n  b e  d i s c u s s e d  t o  i l l u s t r a t e  how au to m a ­
t i o n  i s  t h e  r e s u l t  o f  a  n a t u r a l  e v o l u t i o n .
T h ro u g h o u t t h i s  e v o l u t i o n ,  p r o c e s s i n g  s p e e d  h a s  
i n c r e a s e d  w i th  e a c h  new s t e p .  The a b i l i t y  t o  p r o c e s s  
l a r g e r  q u a n t i t i e s  o f  d a t a  i n  a n y  g iv e n  t im e  s p a n  h a s  made
1 0 T h ese  c a s e s  c a n  b e  fo u n d  i n  D a v id  H. L i ,  A c c o u n tin g  
C o m p u te rs , a n d  M anagem ent I n f o r m a t io n  S y s te m s , p p . 1 1 8 -1 1 9  
a n d  1 ^ 0 -1 4 8  r e s p e c t i v e l y .
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i t  p o s s i b l e  f o r  e x i s t i n g  p e r s o n n e l  an d  e q u ip m e n t t o  h a n d le  
t h e  i n c r e a s e d  p r o c e s s i n g  lo a d s  o f  g ro w in g  b u s i n e s s e s .  One 
s h o u ld  n o t e ,  h o w e v e r , t h a t  s o  lo n g  a s  t h e  s y s te m  re m a in s  
t i e d  t o  t h e  b a t c h  m ode, m anagem ent w i l l  n o t  r e c e i v e  m ore 
t  im e ly  i n f o r m a t  i o n ,
A n o th e r  common c h a r a c t e r i s t i c  o f  t h e  m e th o d s  j u s t  
d i s c u s s e d  i s  f i l e  s t r u c t u r e .  In  e a c h  c a s e  t h e  f i l e  i s  a  
h u m a n - s e n s ib le  o n e .  The p o s t i n g  m a c h in e s  u s e  f i l e s  a lm o s t  
i d e n t i c a l  t o  t h o s e  u s e d  i n  p e n - a n d - i n k  s y s te m s  an d  t h e  
c a r d s  o f  t h e  c a r d  s y s te m s  a r e  u s u a l l y  " i n t e r p r e t e d "  s o  
t h e y  c a n  b e  r e a d  i n  t h e  u s u a l  m a n n e r .
One o f  t h e  a d v a n ta g e s  o f  a  c a r d  s y s te m  i s  t h e  a b i l i t y  
t o  fo rm  d i f f e r e n t  d a t a  g r o u p in g s  b y  s o r t i n g  t e c h n iq u e s  
a n d / o r  c o n t r o l  p a n e l s  u s e d  i n  t h e  t a b u l a t o r .  A n a t u r a l  
o u tg r o w th  o f  t h i s  c o n c e p t  w as c o m p u te r  p r o c e s s i n g  w h ic h  
w o u ld  fo rm  t h e s e  g r o u p in g s  i n t e r n a l l y .
By l e a d i n g  t h e  s t u d e n t  t h r o u g h  t h i s  e v o l u t i o n ,  he 
s h o u ld  b e g in  t o  r e a l i z e  t h a t  a l l  b u s i n e s s e s  do  n o t  r e q u i r e  
t h e  sam e l e v e l  o f  d a t a - p r o c e s s i n g  s o p h i s t i c a t i o n .  Some o f  
t h e s e  e a r l i e r  s y s te m s  w ou ld  a d e q u a t e l y  s e r v e  many o f  t h e  
s m a l l e r  b u s i n e s s e s  o f  t o d a y .  He s h o u ld  a l s o  s e e  t h a t  a  
c a r d  s y s te m  w o u ld  becom e cum bersom e a s  t h e  v o lu m e  o f  t r a n s ­
a c t i o n s  i n c r e a s e d  an d  t h a t  a  m ore e f f i c i e n t  m ethod  i s  
n e e d e d .  S in c e  m o s t m o d em  b u s i n e s s  s y s te m s  w i l l  be  e i t h e r  
t a p e  o r  d i s k  o r i e n t e d ,  t h e  a b o v e  c o v e r a g e  s h o u ld  be  a d e q u a te  
f o r  c a r d  s y s te m s .
The t a p e - o r i e n t e d  s y s te m  s h o u ld  now be d i s c u s s e d  by
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b e g in n in g  w i t h  a  r e v ie w  o f  a  t a p e - u p d a t i n g  r o u t i n e .  A 
f l o w c h a r t  s i m i l a r  t o  t h e  one  ( o r  p e rh a p s  t h e  sam e o n e )  u s e d  
i n  C o u rse  I  w o u ld  s e r v e  t h e  p u rp o s e  w e l l .  The a d v a n ta g e s  
an d  d i s a d v a n t a g e s  o f  t a p e  v s .  c a r d  s y s te m s  s h o u ld  b e  p o i n t e d  
o u t  w i th  e m p h a s is  on  t h e  f a c t  t h a t  t h e  t a p e  may b e  u n i n t e n ­
t i o n a l l y  a l t e r e d  o r  d e s t r o y e d .  The g r a n d f a t h e r - f a t h e r - s o n  
c o n c e p t  an d  t a p e - l i b r a r y  r o u t i n e s  s h o u ld  a l s o  be c o v e r e d .
A k e y  p o i n t  i n  t a p e - o r i e n t e d  s y s te m s  i s  t h a t  t h e  u p ­
d a t i n g  r o u t i n e  r e q u i r e s  t h e  r e a d i n g  an d  w r i t i n g  o f  a l l  
r e c o r d s  i n  t h e  f i l e  w h e th e r  t h e  r e c o r d  i s  a f f e c t e d  b y  a  
c u r r e n t  t r a n s a c t i o n  o r  n o t .  I f  t h e  f i l e  c o n t a i n s  a  l a r g e  
p r o p o r t i o n  o f  r e c o r d s  t h a t  a r e  i n f r e q u e n t l y  a f f e c t e d  by  
c u r r e n t  t r a n s a c t i o n s ,  t h e  t a p e  s y s te m  w i l l  t e n d  t o  w a s te  
p r o c e s s i n g  t im e .
The s t u d e n t  may now be in t r o d u c e d  t o  a  s o l u t i o n  f o r  
t h e  w a s te d  r u n  t im e  i n  t h e  fo rm  o f  a  r a n d o m -a c c e s s  f i l e .
The c h a r a c t e r i s t i c s  o f  s u c h  f i l e s  s h o u ld  be  c o v e r e d  t o  
show  t h a t  t h e y  a r e  c o m p a t ib le  w i th  b a tc h  p r o c e s s i n g ,  b u t  a  
d e t a i l e d  e x p l a n a t i o n  c a n  be p o s tp o n e d  f o r  d i s c u s s i o n  u n d e r  
r e a l - t i m e  s y s te m s .
No i n f o r m a t i o n  s y s te m  c a n  be c o n s id e r e d  w i th o u t  
r e f e r e n c e  t o  i t s  c o s t ,  an d  t h i s  f a c t o r  m u st b e  i n j e c t e d  
i n t o  t h e  d i s c u s s i o n .  The c o s t  o f  t a p e  s y s te m s  r e l a t i v e  t o  
o t h e r  m eans o f  p r o c e s s i n g  m u st be  e x p lo r e d ,  an d  t h i s  s h o u ld  
n o t  p r e s e n t  a n y  m a jo r  p r o b le m s .  The s t u d e n t s  h a v e  some 
h a r d w a r e - c o s t  f i g u r e s  a s  a  r e s u l t  o f  t h e  e a r l i e r  v e n d o r  
v i s i t .  T hey s h o u ld  r e c a l l  fro m  C o u rse  I  t h a t  p ro g ram m in g
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a  t a p e  s y s te m  i s  m ore c o m p le x  t h a n  p r o c e s s i n g  c a r d s .  A 
t y i n g  t o g e t h e r  s h o u ld  be a l l  t h a t  i s  r e q u i r e d .
R e a l-T im e  S y s te m s
The m o st im p r e s s iv e  c h a r a c t e r i s t i c  o f  r e a l - t i m e  
s y s te m s  i s  t h e i r  s p e e d .  The s t u d e n t s  c a n  be  made t o  a p p r e ­
c i a t e  t h i s  a d v a n ta g e  th r o u g h  a  d i s c u s s i o n  o f  t h e  a i r l i n e  
r e s e r v a t i o n  s y s te m — a  s y s te m  t h a t  w o u ld  n o t  f u n c t i o n  a t  
a l l  i n  b a t c h  m ode. O th e r  a d v a n ta g e s  o f  s p e e d  s u c h  a s  th e  
r a p i d  u p d a t i n g  o f  r e c e i v a b l e s ,  p a y a b l e s ,  an d  p r o d u c t i o n  
f i g u r e s  c a n  be  p o i n t e d  o u t .  R e f e r r i n g  t o  t h e  COPICS s y s te m  
a g a i n  w o u ld  b e  u s e f u l .
I n  t h i s  d i s c u s s i o n  o f  s p e e d  ( i . e . ,  r e s p o n s e  t im e )  t h e  
q u e s t i o n  o f  who b e n e f i t s  f ro m  r a p i d  r e s p o n s e s  s h o u ld  be 
r a i s e d  a g a i n .  S in c e  one  o f  t h e  g o a l s  o f  t h i s  c o u r s e  i s  t o  
- e q u ip  f u t u r e  m a n a g e rs  t o  a s s e s s  t h e  r e l a t i v e  m e r i t s  o f  a l t e r ­
n a t i v e  s y s te m s ,  t h i s  p o i n t  m u s t n o t  be  t r e a t e d  l i g h t l y .  The 
s t u d e n t s  w o u ld  be  w e l l  a d v is e d  t o  h e e d  t h e  f o l l o w in g  com­
m e n ta ry  i
E x p e r ie n c e  w i t h  i n d u s t r i a l  o r g a n i z a t i o n s  show s t h a t  
some o f  t h e  m o s t im p o r ta n t  a n d  u s e f u l  i n f o r m a t i o n  i s  
g o in g  u n u s e d  a n d  u n to u c h e d .  A t t h e  sam e t im e ,  g r e a t  
e f f o r t s  a r e  d e v o te d  t o  a t t e m p t i n g  t o  a c q u i r e  in fo rm a ­
t i o n  t h a t  e v e n  i f  a v a i l a b l e  w o u ld  do  l i t t l e  f o r  t h e  
s u c c e s s  o f  t h e  o r g a n i z a t i o n .  As a n  e x a m p le , some 
o r g a n i z a t i o n s  h a v e  s u c c e e d e d  i n  s p e e d in g  u p  t h e  f lo w  o f  
s a l e s  i n f o r m a t i o n  a n d  p r o d u c t i o n  s c h e d u l i n g  t o  t h e  
p o i n t  w h e re  t h e  r a n d o m -n o is e  v a r i a t i o n s  i n  t h e  m a rk e t  
c a n  now b e  d i r e c t l y  im p o sed  on  t h e  p r o d u c t i o n  p r o c e s s .
T h is  t e n d s  t o  ig n o r e  t h e  p r o p e r  u s e  o f  i n v e n t o r i e s  f o r  
a b s o r b i n g  s u c h  v a r i a t i o n s .  C a r r i e d  t o  a n  e x t r e m e ,  t h e  
r e s u l t s  o f  m ore t i m e l y  i n f o r m a t i o n  c a n  be  h a r m f u l .* 1
11 B a rto w  Hodge a n d  R o b e r t  N. H odgson , M anagem ent an d  
t h e  C o m p u te r i n  I n f o r m a t io n  a n d  C o n t r o l  S y s te m s  (New Y o rk t 
M cG raw -H ill Book Com pany, 1 9 ^ 9 ) ,  p .  1 9 .
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S in c e  r e a l - t i m e  p r o c e s s i n g  r e q u i r e s  r a n d o m -a c c e s s  
f i l e s ,  t h e s e  s h o u ld  now be d i s c u s s e d .  The t e c h n i q u e s  o f  
a d d r e s s i n g  t h e s e  f i l e s  s h o u ld  be  c o v e re d  s o  t h e  s t u d e n t  
w i l l  a p p r e c i a t e  t h e  m ore c o m p le x  p ro g ram m in g  r e q u i r e d  by  
r e a l - t i m e  s y s te m s .  M u ltip ro g ra m m in g , o v e r la p p e d  p r o c e s s ­
i n g ,  an d  i n t e r r u p t s  s h o u ld  a l l  b e  d i s c u s s e d  i n  r e l a t i o n  t o  
t h e  o p e r a t i n g  s y s te m  r e q u i r e d  t o  c o n t r o l  r e a l - t i m e  
p r o c e s s i n g .
W ith  r e a l - t i m e  s y s te m s  and  t h e i r  r a n d o m -a c c e s s  f i l e s ,  
co m p an y -w id e  d a t a  b a s e s  becom e f e a s i b l e .  W ith  t h i s  a b i l i t y  
t o  a c c e s s  i n f o r m a t i o n  s c i e n t i f i c  m anagem ent t o o l s  a ssu m e  
a  new d im e n s io n .  S in c e  t h e  d a t a  b a s e  i s  com pany w id e  
r a t h e r  t h e n  d e p a r t m e n t a l ,  g o a l  c o n g ru e n c e  c a n  be  m ore 
r e a d i l y  a c h i e v e d .  The a p p l i c a t i o n  o f  OR t o o l s  t o  t h i s  
d a t a  c a n  s e r v e  a s  o b j e c t i v e  e v id e n c e  a s  t o  why d e p a r t ­
m en t h e a d s  s h o u ld  t a k e  c e r t a i n  a c t i o n s  t h a t  t h e y  m ig h t  
n o r m a l ly  r e s i s t .  E x am p les w ou ld  be  t r e n d  a n a l y s i s  i n  
s a l e s  f o r e c a s t i n g ,  r e g r e s s i o n  a n a l y s i s  i n  c o s t  d e te r m i n a ­
t i o n ,  s i m u l a t i o n  o f  s h i p p i n g  an d  r e c e i v i n g  a c t i v i t i e s ,  an d  
e v e n  s i m u l a t i o n  o f  t h e  e n t i r e  b u s i n e s s .  The p o s s i b i l i ­
t i e s  a r e  s o  n u m ero u s t h a t  a n  i n t r o d u c t i o n  i s  a l l  t h a t  c a n  
be  p r e s e n t e d ,  b u t  t h e  s t u d e n t  s h o u ld ,  a t  l e a s t ,  becom e 
e x p o s e d .
C o s t o f  a  r e a l - t i m e  s y s te m  i s  a  s i g n i f i c a n t  f a c t o r .
A f u r t h e r  e x p l o r a t i o n ,  t a k i n g  u p  w h e re  t a p e - s y s t e m s  
s to p p e d ,  w i l l  g iv e  t h e  s t u d e n t s  t h e  a d d i t i o n a l  in fo rm a ­
t i o n  n e e d e d .
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C o m p ariso n  o f  B a tc h  an d
R e a l-T im e  S y s te m s
F i n a l l y ,  a  c o m p a r is o n  s h o u ld  be  made o f  t h e  r e l a t i v e  
a d v a n ta g e s  a n d  d i s a d v a n t a g e s  o f  t h e  v a r i o u s  s y s te m s  c o v e r e d .  
S in c e  no  tw o s y s te m s  a r e  i n d e n t i c a l ,  j u s t  a s  t h e  n e e d s  o f  
no  tw o b u s i n e s s e s  a r e  i d e n t i c a l ,  t h e  s t u d e n t s  m u st u n d e r ­
s t a n d  t h e  e v a l u a t i o n s  r e q u i r e d  w hen s e l e c t i n g  a  s y s te m .
The d e t a i l  b e h in d  t h e  s y s te m s  h a s  b e e n  p r e s e n t e d  t o  g iv e  
h im  t h i s  c a p a b i l i t y .
P e r io d  26— I n t e g r a t e d  S y s te m s  D e s ig n
The d i s c u s s i o n  o f  i n t e g r a t e d  s y s te m s  d e s i g n  i s  now 
i n t r o d u c e d .  The s t u d e n t  s h o u ld  u n d e r s t a n d  t h a t  i n t e g r a ­
t i o n  d o e s  n o t  n e c e s s a r i l y  r e q u i r e  r e a l - t i m e  m ode— b a tc h  
s y s te m s  may a l s o  be i n t e g r a t e d .  B a s i c a l l y ,  i n t e g r a t i o n  
m eans t h e  m e sh in g  t o g e t h e r  o f  t h e  s u b s y s te m s  t h a t  make 
u p  t h e  w h o le .
The f o r e m o s t  c h a r a c t e r i s t i c  o f  a n  i n t e g r a t e d  s y s te m  
i s  t h e  "one  t im e "  r e c o r d i n g  o f  d a t a .  From t h i s  one  s o u r c e  
d o cu m en t a l l  r e l e v a n t  d a t a  i te m s  c a n  be  u p d a te d  w i th o u t  
f u r t h e r  hum an t r a n s c r i p t i o n .  By a v o id i n g  f u r t h e r  t r a n ­
s c r i p t i o n ,  t im e  i s  s a v e d  and  e r r o r s  a r e  m in im iz e d .  T h is ,  
o f  c o u r s e ,  c a n  be  d o n e  b y  u p d a t i n g  m a g n e tic  t a p e s  a s  w e l l  
a s  r a n d o m -a c c e s s  d e v i c e s .  The p o t e n t i a l  m a n a g e r  s h o u ld  
b e  aw are  o f  t h i s  p o s s i b i l i t y  i f  he  i s  t o  i n t e l l i g e n t l y  
c h o o se  am ong v a r i o u s  s y s te m s .
C la s s ro o m  c o v e ra g e  s h o u ld  i n c lu d e  s u c h  t o p i c s  a s  c a r d  
l a y o u t ,  t im in g  o f  i n p u t  an d  o u t p u t  among t h e  s u b s y s te m s ,
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a n d  r e p o r t  g e n e r a t i o n  a n d  c o n t e n t .  The b a s i c  c o n c e p t  o f  
a  co m p an y -w id e  d a t a  b a s e  s h o u ld  be  d i s c u s s e d .  One a p p ro a c h  
t o  t h i s  d i s c u s s i o n  c o u ld  be  t h e  c o m p a r is o n  o f  s e v e r a l  
com pany f i l e s  t o  d e te r m in e  t h e  d a t a  i te m s  common t o  e a c h .  
F i l e s  w e l l  s u i t e d  f o r  t h i s  d i s c u s s i o n  a r e  p e r s o n n e l  and  
p a y r o l l ,  p u r c h a s e  o r d e r  a n d  m a t e r i a l  i n v e n t o r y ,  an d  s a l e s  
o r d e r  an d  f i n i s h e d  g o o d s .
We h a v e  now r e a c h e d  a n o t h e r  l o g i c a l  b r e a k  f o r  a  t e s t  
a n d  o n e  i s  recom m ended  f o r  t h e  n e x t  p e r i o d .
P e r io d  26— S eco n d  T e s t
P e r io d  27— R e tu r n  o f  T e s t
P e r io d  2 8 — P ro g ra m  D o c u m e n ta t io n
The l a c k  o f  a d e q u a te  p ro g ra m  d o c u m e n ta t io n  w as e s t a b ­
l i s h e d  e a r l i e r  a s  a  s e r i o u s  p ro b le m  c o n f r o n t i n g  b u s i n e s s  
d a t a  p r o c e s s i n g  d e p a r t m e n t s .  B u s in e s s  g r a d u a t e s  s h o u ld  
know e n o u g h  a b o u t  p ro g ra m  d o c u m e n ta t io n  (an d  i t s  r e l a t i o n ­
s h i p  t o  s y s te m s  d o c u m e n ta t io n )  t o  r e c o g n iz e  i t s  u s e f u l n e s s .  
E s s e n t i a l s  o f  a d e q u a te  d o c u m e n ta t io n  a r e i
1 .  P ro b le m  d e f i n i t i o n
2 .  S y s te m  d e s c r i p t i o n
3 .  P ro g ra m  d e s c r i p t i o n
k .  O p e r a t in g  i n s t r u c t i o n s
5 .  Summary o f  c o n t r o l s
6 .  A c c e p ta n c e  r e c o r d . 1 2
F o r  t h e  p u r p o s e  o f  t h i s  c o u r s e ,  i te m s  1 , 2 , 3 , and  5 s h o u ld  
b e  e m p h a s iz e d .
12D a v is ,  C o m p u te r D a ta  P r o c e s s i n g , p .  2 3 1 .
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No u n u s u a l  t e a c h i n g  t e c h n i q u e s  a r e  n e e d e d  f o r  t h i s  
m a t e r i a l .  A d i s c u s s i o n  b u i l t  a ro u n d  t r a n s p a r e n c i e s  s h o u l d  
be  a d e q u a t e  t o  d e m o n s t r a t e  p r o p e r  d o c u m e n ta t i o n  a n d  i t s  
u s e s .  The p r e s e n t a t i o n  c o u l d  be im p ro v e d  b y  u s i n g  s l i d e s  
f ro m  a p p r o p r i a t e  s e c t i o n s  o f  a  l o c a l  c o m p a n y 's  d o c u m e n ta ­
t i o n  m a n u a l .  S e c u r i n g  t h e s e  e x h i b i t s  w ou ld  n o t  be  e x p e c t e d  
t o  be  a  p r o b le m .
The l a t t e r  p o r t i o n  o f  t h i s  p e r i o d  s h o u l d  b e  d e v o t e d  
t o  w ay s  o f  s e c u r i n g  an d  m a i n t a i n i n g  a d e q u a t e  d o c u m e n t a t i o n .  
S i n c e  t h e  p r o b l e m  u s u a l l y  r e v o l v e s  a ro u n d  t h e  u s e r  d e p a r t ­
m e n t s '  u n w i l l i n g n e s s  t o  p a y  f o r  t h e  d o c u m e n t a t i o n ,  f u t u r e  
c o o p e r a t i o n  may b e  im p ro v e d  b y  a l l o w i n g  t h e s e  s t u d e n t s  t o  
s t r u g g l e  w i t h  t h e  p r o b le m  p e r s o n a l l y .
S e v e r a l  a l t e r n a t i v e s  a r e  a v a i l a b l e  a s  a n  a s s i g n m e n t  
a t  t h i s  p o i n t .
1 .  G ive  t h e  s t u d e n t s  a  p ro g ra m  (an d  com pany 
d e s c r i p t i o n )  t o  d o c u m e n t .
2 .  Have th em  d o c u m e n t a n  e x i s t i n g  d a t a  p r o c e s s i n g  
a p p l i c a t i o n  o f  t h e  u n i v e r s i t y ,
3 .  Have th em  d e s i g n  a n d  d o c u m e n t a  s y s t e m .
W h ic h e v e r  a s s i g n m e n t  m ig h t  be  c h o s e n ,  t h e  r e q u i r e d  docum en­
t a t i o n  s h o u l d  b e  e x t e n s i v e .  T h i s  l a s t  p r o b le m  c a n  be  u s e d  
t o  t i e  t o g e t h e r  a l l  a s p e c t s  o f  t h e  c o u r s e  up  t o  t h i s  p o i n t .
P e r i o d  29— I n t e r n a l  C o n t r o l
D a t a - p r o c e s s i n g  d e p a r t m e n t s ,  w h ic h  on  t h e  s u r f a c e  
a p p e a r  t o  b e  s o  d i f f e r e n t  f ro m  o t h e r  com pany d e p a r t m e n t s ,  
a r e ,  a t  l a s t ,  b e i n g  r e c o g n i z e d  a s  q u i t e  s i m i l a r  a f t e r  a l l .  
M a n ag e rs  a r e  f i n a l l y  r e a l i z i n g  t h a t  t h e s e  d e p a r t m e n t s  c a n
b e  c o n t r o l l e d  w i t  
d e p a r t m e n t s .
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hi t h e  sam e t o o l s  u s e d  t o  c o n t r o l  o t h e r
The k e y  t o  e f f e c t i v e  m anagem ent c o n t r o l  o v e r  com­
p u t e r  o p e r a t i o n s  i s  t o  e s t a b l i s h  a c c o u n t a b i l i t y  and  
so u n d  s c h e d u l i n g  a n d  r e p o r t i n g  p r a c t i c e s  f o r  c o m p u te r  
o p e r a t i o n s  u s i n g  t h e  sam e p l a n n i n g  a n d  c o n t r o l  p r i n c i ­
p l e s  a p p l i e d  i n  o t h e r  a r e a s  o f  t h e  o r g a n i z a t i o n . 1 3
Good i n t e r n a l  c o n t r o l  i n  t h e  EDP d e p a r t m e n t  c a n  be  b u i l t
a r o u n d  t h e  sam e b a s i c  c h a r a c t e r i s t i c s  o f  a n y  o t h e r  i n t e r n a l -
c o n t r o l  p l a n  w h ic h  a r e *
A p l a n  o f  o r g a n i z a t i o n  w h ic h  p r o v i d e s  a p p r o p r i a t e  
s e g r e g a t i o n  o f  f u n c t i o n a l  r e s p o n s i b i l i t i e s .
A s y s t e m  o f  a u t h o r i z a t i o n  a n d  r e c o r d  p r o c e d u r e s  
a d e q u a t e  t o  p r o v i d e  r e a s o n a b l e  a c c o u n t i n g  c o n t r o l  . . .
Sound  p r a c t i c e s  t o  be  f o l l o w e d  i n  p e r f o r m a n c e  o f  
d u t i e s  a n d  f u n c t i o n s  o f  e a c h  o f  t h e  o r g a n i z a t i o n a l  
d e p a r t m e n t s  f a n d
A d e g r e e  o f  q u a l i t y  o f  p e r s o n n e l  c o m m e n su ra te  w i t h  
r e s p o n s i b i l i t i e s .
A l th o u g h  t h e  c h a r a c t e r i s t i c s  p r e s e n t e d  a r e  a p p l i ­
c a b l e  t o  d a t a - p r o c e s s i n g  d e p a r t m e n t s ,  t h e i r  a p p l i c a t i o n  
m u s t  b e  m o d i f i e d ,  so m e w h a t ,  a s  c o m p ared  t o  a  m a n u a l  s y s t e m .  
F o r  i n s t a n c e ,  t h e  s e p a r a t i o n  o f  d u t i e s  w o u ld  r e f e r  t o  t h e  
s e p a r a t i o n  o f  s u c h  f u n c t i o n s  a s  a n a l y s i s ,  p ro g ra m m in g ,  an d  
c o m p u te r  o p e r a t i o n .  A u t h o r i z a t i o n  an d  r e c o r d  p r o c e d u r e s  
e n c o m p a ss  s u c h  f u n c t i o n s  a s  d o c u m e n ta t io n  a n d  a u t h o r i z a t i o n
^R. C. L a v e l l e ,  "M anag ing  t h e  I n f o r m a t i o n  P r o c e s s i n g  
F a c i l i t y , ” The C h r o n i c l e . V o l .  3 2 ,  No. 3 ( J u n e ,  1 9 7 2 ) ,  
p .  9 .
1 Ji
C o m m ittee  on A u d i t i n g  P r o c e d u r e  o f  t h e  A m e ric a n  
I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  A c c o u n t a n t s ,  S t a t e m e n t s  on  
A u d i t i n g  P r o c e d u r e  No. 33 (New York* A m e r ic a n  I n s t i t u t e  
o f  C e r t i f i e d  P u b l i c  A c c o u n t a n t s ,  I n c . ,  1 9 6 3 ) .  p p .  2 8 - 2 9 .
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f o r  p ro g ra m  t e s t i n g  an d  c h a n g e s .  Sound  p r a c t i c e s  i n  d u t y  
p e r f o r m a n c e  w ou ld  i n c l u d e  t h e  d e t e r m i n a t i o n  o f  a p p r o p r i a t e  
d a t a - s u p p l y  p r o c e d u r e s  t o  be  f o l l o w e d  by u s e r  d e p a r t m e n t s  
i n  s u p p l y i n g  i n p u t .  F i n a l l y ,  t h e  d e g r e e  o f  q u a l i t y  o f  
p e r s o n n e l  c o m m e n su ra te  w i t h  r e s p o n s i b i l i t i e s  w ou ld  s t r e s s  
a p p r o p r i a t e  s t a f f i n g  t e c h n i q u e s .
The w r i t e r  recom m ends t h a t  t h i s  s e s s i o n  be  b u i l t  
a ro u n d  t h e  f o u r - p a r t  p l a n  p r e s e n t e d  a b o v e .  U s in g  t h i s  
a p p r o a c h  w i l l  s t r e s s  t h e  s i m i l a r i t i e s  b e tw e e n  t h e  c o n t r o l  
o f  i n f o r m a t i o n  p r o c e s s i n g  d e p a r t m e n t s  an d  o t h e r  d e p a r t ­
m e n t s .  Some o f  t h e  s t u d e n t s  w i l l  p r o b a b l y  be  e m p lo y ed  
b y  c o m p a n ie s  w h ic h  u s e  c o m b i n a t i o n s  o f  a u t o m a t i c  an d  
m a n u a l  d a t a  p r o c e s s i n g  s y s t e m s ,  and  t h i s  a p p r o a c h  w i l l  
h e l p  t h e  g r a d u a t e s  r e l a t e  t o  e i t h e r  o r  b o t h  s y s t e m s .
Some o f  t h e  n a t i o n a l  c e r t i f i e d - p u b l i c - a c c o u n t i n g  
f i r m s  h a v e  done  c o n s i d e r a b l e  w o rk  i n  t h i s  a r e a  an d  w ou ld  
p r o b a b l y  a l l o w  t h e i r  m a t e r i a l  t o  be  u s e d  i n  t h e  c l a s s r o o m .  
Where t h i s  i s  a v a i l a b l e ,  i t s  u s e  w o u ld  c e r t a i n l y  e n h a n c e  
t h e  c l a s s r o o m  p r e s e n t a t i o n .
P e r i o d s  3 0 -3 2 — E v a l u a t i o n  o f  D a t a -  
P r o c e s s m g - D e p a r t m e n t  P e r fo r m a n c e
The e v a l u a t i o n  o f  d a t a - p r o c e s s i n g - d e p a r t m e n t s * p e r ­
fo rm a n c e  h a s  a p p a r e n t l y  b e e n  one  o f  t h e  n e g l e c t e d  a r e a s  o f  
b u s i n e s s .  EDP t e c h n o l o g y  was s o  new t h a t  t r a d i t i o n a l  b u s i ­
n e s s  m a n a g e rs  w e re  h a r d - p r e s s e d  t o  a t t a i n  a  d e g r e e  o f  u n d e r ­
s t a n d i n g  t h a t  a l l o w e d  t h e i r  i n t e l l i g e n t  u s e  o f  t h e  r e p o r t s  
g e n e r a t e d  an d  s u r e l y  d i d  n o t  c o n s i d e r  t h e m s e l v e s  t o  be
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c o m p e te n t  j u d g e s  o f  t h e  s y s te m  p r o d u c i n g  t h e  r e p o r t s .  So 
l o n g  a s  t h e  u s e r  d e p a r t m e n t s  c o n s i d e r e d  t h e  r e p o r t s  
r e c e i v e d  t o  be  w o r th  t h e i r  c o s t s ,  t h e  EDP d e p a r t m e n t  was 
a ssu m e d  t o  be  f u n c t i o n i n g  i n  a  s a t i s f a c t o r y  m a n n e r .  S u ch  
l o o s e - e v a l u a t i o n ,  h o w e v e r ,  o f f e r s  a n  u n s a t i s f a c t o r y  d e g r e e  
o f  c o n t r o l ,  f o r  a l t h o u g h  "some d e g r e e  o f  c o s t  c o n t r o l  may 
be  a c h e i v e d  by  c h a r g i n g  u s e r s  f o r  d a t a  p r o c e s s i n g  s e r v i c e s ,
• • . t h i s  a p p r o a c h  by  i t s e l f  w i l l  n o t  i n s u r e  minimum c o s t  
p e r f o r m a n c e
The e f f i c i e n c y  w i t h  w h ic h  t h e  EDP d e p a r t m e n t s  o p e r a t e d  
w as l e f t  t o  t h e  m a n a g e rs  o f  t h o s e  d e p a r t m e n t s .  A g a in ,  t h e  
p r e s u m p t i o n  was t h a t  t h e s e  s p e c i a l i s t s  w ere  b e s t  q u a l i f i e d  
t o  e v a l u a t e  t h e  p e r f o r m a n c e  o f  s u c h  s p e c i a l i z e d  d e p a r t m e n t s .  
B u t t h e  p o s s e s s i o n  o f  EDP s k i l l s  d o e s  n o t  i n s u r e  t h e  a b i l i t y  
t o  c o n t r o l  a  d e p a r t m e n t ,  a n d  i t  was fo u n d  t h a t
EDP m an ag em en t,  w hose f u n c t i o n  i s  t o  d e v e l o p  an d  
o p e r a t e  i n f o r m a t i o n  s y s t e m s ,  h a s  b e e n  o p e r a t i n g  t h e i r  
own f a c i l i t i e s  w i t h  i n a d e q u a t e  i n f o r m a t i o n .  T hey 
s i m p ly  h a v e n ' t  h a d ,  o r  t a k e n ,  t h e  t im e  t o  p r o v i d e  th e m ­
s e l v e s  w i t h  good  o p e r a t i n g  i n f o r m a t i o n . 1®
S i n c e  b e t t e r  e v a l u a t i o n  an d  c o n t r o l  o f  EDP d e p a r t ­
m e n ts  i s  a  d e s i r a b l e  g o a l ,  s t u d e n t s  o f  b u s i n e s s  s h o u l d  
be  f a m i l i a r  w i t h  a v a i l a b l e  e v a l u a t i o n  t e c h n i q u e s  on  w h ic h  
c o n t r o l s  c a n  be  b a s e d .  T h ese  two p e r i o d s  a r e  d e s i g n a t e d  
f o r  c o v e r a g e  o f  t h i s  m a t e r i a l .
* ^ V i c t o r  E .  M i l l a r ,  M anagem ent o f  EDP O p e r a t i o n s .
A r t h u r  A n d e r s e n  & Co• ,  R e p r i n t e d  f ro m  A u e rb a c h  C o m p u te r  
N o te b o o k  f o r  A c c o u n t a n t s  w i t h  p e r m i s s i o n  o f  t h e  p u b l i s h e r  
(New York* A m e ric an  I n s t i t u t e  o f  C e r t i f i e d  P u b l i c  
A c c o u n t a n t s ,  I n c . ,  1 9 7 0 ) ,  p .  2 9 .
* ^ L a v e l l e ,  "M anag ing  t h e  I n f o r m a t i o n  . , . . " p .  1 1 .
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T h i s  w r i t e r  d i s c o v e r e d  tw o s o u r c e s  o f  m a t e r i a l  t h a t  
a r e  p a r t i c u l a r l y  w e l l  s u i t e d  f o r  t h i s  t o p i c .  One i s  
C h a p t e r  V I I I  a n d  A p p e n d ix  B o f  M anagem ent o f  A u to m a t ic  
D a ta  P r o c e s s i n g , a n d  t h e  o t h e r  i s  a  r a t h e r  l e n g t h y  a r t i c l e  
( a p p r o x i m a t e l y  e q u i v a l e n t  t o  a  t y p i c a l  c h a p t e r  i n  a  b o o k )  
"M anagem ent o f  EDP O p e r a t i o n s . " 1^ The f i r s t  s o u r c e  p r e ­
s e n t s  a  d i s c u s s i o n  o f  t h e  v a r i o u s  a s p e c t s  o f  t h e  s y s t e m  
t o  be  r e v i e w e d  ( u s u a l l y  o n  a n  a n n u a l  b a s i s ) ,  an d  A p p e n d ix  
B c o n t a i n s  a  d e t a i l e d  q u e s t i o n n a i r e  on  w h ic h  t h e  e v a l u a t i o n  
p r o c e d u r e s  c a n  be  b a s e d .  The s e c o n d  s o u r c e  c o n t a i n s  a  
d i s c u s s i o n  o f  d a t a - p r o c e s s i n g - d e p a r t m e n t  o p e r a t i o n s  by  
f u n c t i o n s  s h o w in g  how t h e y  r e l a t e  t o  s t a n d a r d  c o n t r o l  p r o ­
c e d u r e s .  The a r t i c l e  a l s o  i n c l u d e s  e x a m p le s  o f  t e n  r e p o r t s  
t h a t  c a n  be  r e q u i r e d  o f  EDP d e p a r t m e n t s  on  a  r o u t i n e  b a s i s .  
T h ro u g h  e x p o s u r e  t o  t h e s e  m a t e r i a l s  t h e  s t u d e n t s  w i l l  g a i n  
a  good  f o u n d a t i o n  i n  EDP d e p a r t m e n t  c o n t r o l .
P e r i o d s  3 3 - 3 8 — A u d i t i n g  C o n c e n ts
S i n c e  t h i s  c o u r s e  i s  f o r  n o n a c c o u n t i n g  a s  w e l l  a s  
a c c o u n t i n g  m a j o r s ,  t h e  s t u d e n t s *  b a c k g r o u n d s  i n  a u d i t i n g  
w i l l  c o v e r  t h e  s p e c t r u m  f ro m  no  e x p o s u r e  t o  p o s s i b l y  tw o  
c o u r s e s .  To s e l e c t  s p e c i f i c  t o p i c s  t h a t  w i l l  be  b e n e f i c i a l  
t o  a l l  i s  d i f f i c u l t  a t  i t s  b e s t .  The t a s k  was a p p r o a c h e d  
by  i n t e r v i e w i n g  a  n a t i o n a l  CPA f i r m  t o  d e t e r m i n e  how t h e y
1^ W o fsey , M anagem ent o f  A u to m a t ic  D a ta  P r o c e s s i n g , 
p p .  I 4 l - l 6 l ,  a n d  V i c t o r  E .  M i l l a r ,  "M anagem ent o f  EDP 
O p e r a t i o n s , "  A u e rb ao h  C om pu te r  N o teb o o k  f o r  A c c o u n t a n t s  
(New Y o rk i  A u e rb a c h  P b u l i c a t i o n s ,  I n c . ,  1 9 7 0 ) ,  p p .  1 - 4 9 .
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18h a n d l e  t r a i n i n g  i n  t h i s  a r e a .
D u r in g  t h e  c o u r s e  o f  t h e  i n t e r v i e w  i t  becam e a p p a r e n t  
t h a t  a  n um b er  o f  b e n e f i t s  c o u ld  be  d e r i v e d  f ro m  t h e  f i r m ’ s  
EDP e x p e r i e n c e ,  E x p o s u re  t o  t h e i r  A u d i t a p e  S y s te m , a  
d e m o n s t r a t i o n  o f  a  t i m e - s h a r i n g  t e r m i n a l ,  a n d  a n  i l l u s t r a ­
t i o n  a n d  d i s c u s s i o n  o f  t h e  t y p e  i n p u t  r e q u i r e d  f o r  a  t i m e ­
s h a r i n g  s y s t e m  w o u ld  a l l  be  a v a i l a b l e  e i t h e r  i n  t h e  c l a s s ­
room  o r  t h r o u g h  t h e  co m p an y ’ s  f a c i l i t i e s .
S i x  p e r i o d s  w i l l  be  r e q u i r e d  t o  c o v e r  t h i s  m a t e r i a l  
a n d  a r e  s e q u e n c e d  a s  f o l l o w s i
1 .  G e n e r a l  d i s c u s s i o n  o f  a u d i t i n g
2 .  D e m o n s t r a t i o n  (on  t h e  c o m p u te r )  o f  t h e  A u d i t a p e  
S y s te m
3 .  D e m o n s t r a t i o n  on  a  t i m e - s h a r i n g  t e r m i n a l
k .  G e n e r a l  d i s c u s s i o n  o f  t h e  u s e  o f  t i m e - s h a r i n g
5 .  T ypes o f  i n p u t  r e q u i r e d  f o r  t i m e - s h a r i n g  
p r o c e s s i n g
6 . S i g n i f i c a n c e  o f  s o u r c e  d o c u m e n ts  i n  a u d i t i n g  a  
t i m e - s h a r i n g  s y s t e m .
A l th o u g h  t h e  i n t e r v i e w e e  c e r t a i n l y  c o u l d  n o t  s p e a k  f o r
o t h e r  H a s k in s  an d  S e l l s  o f f i c e s ,  he  d i d  i n d i c a t e  t h a t  t h e
f i r m  g e n e r a l l y  w o u ld  be w i l l i n g  t o  make a n  e m p lo y ee  and
t h e i r  f a c i l i t i e s  a v a i l a b l e  f o r  s u c h  a  p r o g r a m .
T h is  w r i t e r  b e l i e v e s  t h a t  s e v e r a l  b e n e f i t s  w o u ld  be  
g a i n e d  f ro m  h a v i n g  a  n o n f a c u l t y  member c o n d u c t  t h e s e  
m e e t i n g s .
1 .  The s t u d e n t s  w o u ld  b e  e x p o s e d  t o  a  p r o f e s s i o n a l  
i n  t h e  f i e l d .
2 .  The n o n a c c o u n t i n g  m a j o r  c o u ld  r e c e i v e  h i s  f i r s t  
e x p o s u r e  t o  a n  a u d i t o r  b e f o r e  b e c o m in g  t h e  s u b j e c t  
o f  a n  a u d i t .
1 ft
I n t e r v i e w  w i t h  W i l l i a m  E . K u n tz ,  S t a f f  T r a i n i n g  
D i r e c t o r ,  H a s k in s  & S e l l s ,  Omaha, N e b r a s k a ,  M arch 7* 1973
194
3 .  The s t u d e n t s  w o u ld  he  made a w are  o f  d a t a -  
p r o c e s s i n g  s e r v i c e s  a v a i l a b l e  t o  f i r m s  t h a t  
h a v e  n o t  y e t  i n s t a l l e d  t h e i r  own s y s t e m s .
4 .  T h a t  A u d i t a p e  p r o c e d u r e s  c a n  be  u s e d  f o r  mana­
g e r i a l  p u r p o s e s  a s  w e l l  a s  a u d i t i n g .
The w r i t e r  recom m ends t h a t  t h e s e  s i x  p e r i o d s  be 
a l l o c a t e d  a s  i n d i c a t e d .  By u s i n g  t h e  t im e  i n  t h i s  w ay, 
b o t h  t h e  n o n a c c o u n t i n g  a s  w e l l  a s  t h e  a c c o u n t i n g  m a jo r s  
w i l l  be  s e r v e d .
P e r i o d s  39 a n d  4 0 — P r o j e c t  M anagem ent
Two p e r i o d s  a r e  a l l o c a t e d  t o  t h e  s t u d y  o f  w h a t  may 
g e n e r a l l y  b e  t e r m e d  p r o j e c t  m an a g em en t.  The f i r s t  p e r i o d  
c a n  be  b u i l t  a r o u n d  m a t e r i a l  s u c h  a s  C h a p te r  7 i n  A c c o u n t ­
i n g .  C o m p u te r s . a n d  M anagem ent I n f o r m a t i o n  S y s te m s 1 ^
( s i n c e  many b o o k s  h a v e  good  c o v e r a g e  o f  t h i s  t o p i c ,  no  
s i n g l e  one  i s  s p e c i f i c a l l y  re c o m m e n d e d ) .
B a s i c a l l y ,  t h e  a p p r o a c h  t a k e n  to w a r d  i n s t a l l i n g  a  
MIS i s  s c h e d u l i n g  t h r o u g h  t e c h n i q u e s  s u c h  a s  PERT 
(P ro g ra m  e v a l u a t i o n  an d  r e v i e w  t e c h n i q u e s )  o r  CPM ( c r i t i c a l  
p a t h  m e t h o d ) .  By s e e i n g  t h e s e  t e c h n i q u e s  a p p l i e d  t o  
s y s t e m s  d e s i g n ,  t h e  s t u d e n t  w i l l  be a b l e  t o  r e l a t e  t h i s  
c o u r s e  t o  h i s  s t u d y  o f  t h e s e  t e c h n i q u e s  i n  o t h e r  c o u r s e s .  
T h i s  s h o u l d  b e  a  v a l u a b l e  s o u r c e  o f  r e i n f o r c e m e n t .
The s e c o n d  p e r i o d  on  p r o j e c t  m anagem ent i s  t o  be 
d e v o t e d  t o  t h e  s t u d y  o f  r e p o r t s  u s e f u l  i n  c o n t r o l l i n g  t h e  
MIS p r o j e c t .  L i t e r a t u r e  f o r  t h i s  s e s s i o n  i s  n o t  a s  p l e n t i ­
f u l  a s  t h a t  u s e d  i n  p e r i o d  1 , H ow ever, some o f  t h e  n a t i o n a l
* ^ L i ,  A c c o u n t i n g .  C o m p u te r s ,  a n d  M anagem ent I n f o r m a t i o n  
S y s t e m s , p p .  1 5 1 - 1 6 6 .
195
a c c o u n t i n g  f i r m s  h a v e  done  w ork  i n  t h i s  a r e a ,  and  i t  i s  
recom m ended  t h a t  t h e  p e r i o d  be b u i l t  a ro u n d  t h e i r  
l i t e r a t u r e .
P e r i o d  — C o m m u n ic a t io n s  T e c h n iq u e s
O nly  o n e  p e r i o d  i s  s e t  a s i d e  f o r  t h e  s t u d y  o f  com­
m u n i c a t i o n s  t e c h n i q u e s .  T h i s  d i s c u s s i o n  s h o u l d  c o v e r  s u c h  
m a c h in e s  a s
1 .  T e l e t y p e w r i t e r s
2 .  F l e x o w r i t e r s
3 .  Keyed D a t a - R e c o r d e r s  
D a ta - P h o n e s
5 .  O t h e r  m e d ia  n o t  c o v e r e d  e l s e w h e r e  i n  t h e  c o u r s e .
I n  a d d i t i o n ,  t h e  ways i n  w h ic h  t h e  m a c h in e s  a r e  t i e d  t o  t h e  
p r o c e s s i n g  f a c i l i t y  s h o u l d  be  d i s c u s s e d .
Many s t u d e n t s  f i n d  t h e  s t u d y  o f  t h i s  t o p i c  t o  be 
b o r i n g  a s  t h e y  h a v e  n e v e r  s e e n  o r  u s e d  t h e  h a rd w a re  d i s ­
c u s s e d ,  C o n s e q u e n t l y ,  a  d e s i r a b l e  a l t e r n a t i v e  t o  a  c l a s s  
d i s c u s s i o n  w o u ld  be  a  f i e l d  t r i p  t o  an  i n s t a l l a t i o n  u s i n g  
t h i s  e q u ip m e n t .  To s e e  t h e  e q u ip m e n t  i n  o p e r a t i o n  a f t e r  
r e a d i n g  a b o u t  i t  w ou ld  be much more m e a n i n g f u l .
P e r i o d  ^ 2 — R eview
T h i s  l a s t  m e e t i n g  i s - t o  b e  u s e d  a s  a  summary and  
r e v i e w  s e s s i o n  t o  c l e a r  u p  a n y  q u e s t i o n s  o r  p r o b le m  a r e a s  
t h a t  h a v e  n o t  b e e n  r e s o l v e d .
Summary
Upon c o m p l e t i o n  o f  t h i s  c o u r s e  t h e  s t u d e n t s  w i l l
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h a v e  g a in e d  f a m i l i a r i t y  w i t h  t h e  r e s t  o f  t h e  s i x t e e n  
s u b j e c t - a r e a s  n o t  c o v e r e d  i n  C o u rse  I .  Two c o u r s e s  on 
MIS a r e  s u r e l y  n o t  e n o u g h  t o  t r a i n  p r o f i c i e n t  s y s te m s  
a n a l y s t s ,  b u t  t h e y  a r e  e n o u g h  t o  make t h e  g r a d u a t e  c o n v e r ­
s a n t  i n  t h e  a r e a .  F u r t h e r ,  t h e  g r a d u a t e  w i l l  h a v e  a  b e t t e r  
u n d e r s t a n d i n g  o f  t h e  s y s te m s  a n a l y s t ' s  f u n c t i o n  t h e r e b y  
b e i n g  i n  a  b e t t e r  p o s i t i o n  t o  w ork  w i t h  h im .
One o f  t h e  p ro b le m  a r e a s  i n  t e a c h i n g  MIS m a t e r i a l  i s  
t h e  c r e a t i o n  o f  a  m e a n i n g f u l  c l a s s r o o m  e x p e r i e n c e .  T h is  
c o u r s e  u t i l i z e s  l e c t u r e s ,  d e m o n s t r a t i o n s ,  s y s te m s  c a s e s ,  
an d  v i s i t i n g  p r o f e s s i o n a l s  t o  a c c o m p l i s h  t h i s  o b j e c t i v e .  
T e x t  m a t e r i a l ,  a r t i c l e s ,  v e n d o r  l i t e r a t u r e ,  an d  a c c o u n t i n g -  
f i r m  l i t e r a t u r e  a r e  u s e d  t o  i n j e c t  v a r i e t y  i n t o  t h e  a s s i g n ­
m e n ts  .
I n  sum m ary, t h i s  c o u r s e  i s  d e s i g n e d  t o  g i v e  t h e  
s t u d e n t  a  b r o a d  MIS d e s i g n  b a s e  w h ic h  e n c o m p a s s e s  b o t h  
t h e  t h e o r e t i c a l  and  p r a c t i c a l  a s p e c t s  o f  s y s te m s  d e s i g n .  
C o u p led  w i t h  t h e  f i r s t  c o u r s e ,  i t  w i l l  a d e q u a t e l y  p r e p a r e  
t h e  s t u d e n t  ( i n  t h e  MIS a r e a )  f o r  h i s  f i r s t  a c c o u n t i n g  o r  
m anagem en t p o s i t i o n .
CHAPTER VIII
RESEARCH SUMMARY
The d e s i r e  t o  im p ro v e  i n s t r u c t i o n  i n  MIS h a s  b e e n  t h e  
m a in  f o r c e  b e h in d  t h i s  r e s e a r c h .  C u r r e n t  l i t e r a t u r e  c o n ­
t a i n s  many a r t i c l e s  c o m p l a i n i n g  a b o u t  t h e  b u s i n e s s  g r a d ­
u a t e ' s  i n a d e q u a t e  p r e p a r a t i o n  i n  t h i s  a r e a .  To a p p r e c i a t e  
t h e  n a t u r e  an d  s c o p e  o f  t h e  p r o b le m ,  one  m ust s t a r t  w i t h  t h e  
a d v e n t  o f  t h e  c o m p u t e r .
C h a p t e r  I  d i s c u s s e s  t h e  a d v e n t ,  g r o w th ,  and  im p a c t  
o f  c o m p u te r  a p p l i c a t i o n s  i n  b u s i n e s s  o r g a n i z a t i o n s .  The 
im p o r t a n c e  o f  o p e r a t i o n s  r e s e a r c h  t e c h n i q u e s  an d  t h e i r  
d e p e n d e n c e  on  c o m p u te r  p r o c e s s i n g  i s  p o i n t e d  o u t .  The l a c k  
o f  m a n a g e r  e d u c a t i o n  i n  MIS i s  d o c u m e n te d  a s  t h e  u n d e r l y i n g  
r e a s o n  f o r  s l o w n e s s  i n  t h e  d e v e lo p m e n t  o f  t h e s e  s y s t e m s .
The s e v e r a l  s o u r c e s  o f  MIS e d u c a t i o n  a r e  d i s c u s s e d  i n  
C h a p te r  I I .  A d v a n ta g e s  an d  d i s a d v a n t a g e s  o f  e a c h  s o u r c e  a r e  
p r e s e n t e d  and  t h e  c o n c l u s i o n  d raw n  t h a t  c o l l e g e s  a n d  u n i ­
v e r s i t i e s  a r e  t h e  l o g i c a l  i n s t i t u t i o n s  t o  o f f e r  t h i s  
i n s t r u c t i o n .  C e r t a i n  a r e a s  o f  n e e d e d  im p ro v e m e n t a r e  a l s o  
c i t e d .
C h a p t e r  I I I  d i s c u s s e s  t h e  r e s e a r c h  m e th o d o lo g y  
e m p lo y e d .  The b a s i c  a p p r o a c h  was t o  s u r v e y  f o u r  u s e r  
g r o u p s  o f  c o l l e g e - o f - b u s i n e s s  g r a d u a t e s  t o  d e t e r m i n e  t h e  
im p o r t a n c e  o f  v a r i o u s  MIS t o p i c s .  The d e p t h  o f  k n o w le d g e
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g r a d u a t e s  s h o u l d  p o s s e s s ,  a n d  when t h e  t r a i n i n g  s h o u l d  be 
r e c e i v e d -  O t h e r  q u e s t i o n s  a s k e d  w e r e i
1 .  W hich  l a n g u a g e  ( o r  l a n g u a g e s ) t o  t e a c h ?
2 .  How many c o u r s e s  t o  o f f e r ?
3 .  W hich e x i s t i n g  c o l l e g e  c o u r s e s  c o u l d  be  e l i m i n a t e d ?
h .  Who s h o u l d  d e s i g n  m anagem ent i n f o r m a t i o n  s y s t e m s ?
5 .  W hat e f f e c t  MIS t r a i n i n g  h a s  o n  e m p lo y ee  a d v a n c e ­
m e n t?
6 . O t h e r  m ore g e n e r a l  q u e s t i o n s .
The m o s t  i m p o r t a n t  q u e s t i o n s  w ere  l i s t e d  f i r s t  i n  
t h e  q u e s t i o n n a i r e s  f o l l o w e d  by  t h e  m ore g e n e r a l  q u e s t i o n s  
on  t h e  p r e m i s e  t h a t  r e s p o n d e n t s  a n s w e r  t h e  e a r l i e r  q u e s t i o n s  
m ore c a r e f u l l y  t h a n  t h e  l a t t e r  o n e s .  F r e q u e n c y  t a b u l a ­
t i o n s ,  m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  a n d  u n i v a r i a t e  
a n a l y s i s  o f  v a r i a n c e  w e re  u s e d  i n  a n a l y z i n g  t h e  r e s p o n s e s .
C h a p t e r  IV d i s c u s s e s  t h e  s e c o n d  h i e r a r c h y  o f  r e s p o n s e s .  
The g e n e r a l  c o n c l u s i o n s  a r e  t h a t i
1 .  Two c o u r s e s  i n  MIS s h o u l d  be  t a u g h t .
2 .  T hey  s h o u l d  be  t a u g h t  i n  t h e  u n d e r g r a d u a t e  
c u r r i c u l u m ,
3 .  MIS t r a i n i n g  ( i n  c o l l e g e )  i s  d e s i r a b l e .
h .  Team e f f o r t s  p r o d u c e  t h e  b e s t  MIS,
5 .  M ost g r a d u a t e s '  j o b  e n v i r o n m e n t  w i l l  be  i n f l u e n c e d  
by  c o m p u t e r - b a s e d  i n f o r m a t i o n  s y s t e m s .
The m u l t i v a r i a t e  a n a l y s i s  o f  v a r i a n c e  i n d i c a t e d  t h a t  
t h e r e  w e re  d i f f e r e n c e s  i n  t h e  f o u r  g r o u p s '  r e s p o n s e s ,  b u t  
t h e  u n i v a r i a t e  a n a l y s i s  d i d  n o t  d i s c l o s e  s u c h  v a s t  d i f ­
f e r e n c e s  a s  t o  make common c o u r s e s  f o r  a l l  b u s i n e s s  m a jo r s  
u n w o r k a b le .
C h a p t e r  V d i s c u s s e s  t h e  s u b j e c t - a r e a  and  p ro g ra m m in g  
r e s p o n s e s .  A g a in ,  t h e  m u l t i v a r i a t e  a n a l y s i s  show ed d i f ­
f e r e n c e s  among t h e  f o u r  r e s p o n d e n t - g r o u p s ,  b u t  t h e  d i f f e r ­
e n c e s  w e re  n o t  s e r i o u s  e n o u g h  .to p r e v e n t  t h e  same c o u r s e s
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f ro m  s e r v i n g  a l l  b u s i n e s s  m a j o r s .
E ac h  o f  t h e  s i x t e e n  s u b j e c t - a r e a s  was fo u n d  s u i t a b l e  
t o  i n c l u d e  i n  t h e  c u r r i c u l u m .  Some o f  t h e  a r e a s  a r e  m ore 
i m p o r t a n t  a s  " t o o l s ” t h a n  f o r  a n  en d  u s e  i n  t h e i r  own r i g h t .
The c o n t e n t s  o f  t h e  f i r s t  c o u r s e  a r e  d i s c u s s e d  i n  
C h a p t e r  V I, The p r i m a r y  p u r p o s e  o f  t h i s  c o u r s e  i s  t o  
p r e s e n t  t o o l s  t h e  s t u d e n t s  w i l l  n e e d  i n  t h e  s e c o n d  c o u r s e .  
S u b j e c t  a r e a s  SA1, SA2, SA3, SA13. a n d  SA16 a r e  c o v e r e d  
w i t h  SA2, SA13. and  SA16 t a k e n  up  a g a i n  i n  t h e  s e c o n d  
c o u r s e .
A c o u r s e  o u t l i n e ,  b y  p e r i o d ,  i s  p r e s e n t e d  w i t h  s u g ­
g e s t i o n s  f o r  t e a c h i n g  t e c h n i q u e s  an d  r e s o u r c e  m a t e r i a l s .  
A l th o u g h  t h e  c o u r s e  r e q u i r e s  some e m p h a s i s  on  c o m p u te r  
t e c h n i q u e s ,  i t s  p r i m a r y  o r i e n t a t i o n  i s  a n a l y t i c a l .
The s e c o n d  c o u r s e  i s  d i s c u s s e d  i n  C h a p te r  V I I  a n d  
i s  p r i m a r i l y  c o n c e r n e d  w i t h  MIS d e s i g n .  The r e s t  o f  t h e  
s i x t e e n  s u b j e c t - a r e a s  a r e  i n t r o d u c e d ,  an d  SA2, SA13, an d  
SA16 a r e  r e v i s i t e d .  An o u t l i n e ,  b y  p e r i o d ,  i s  p r e s e n t e d  
a l o n g  w i t h  t e a c h i n g  an d  r e s o u r c e  s u g g e s t i o n s .
One o f  t h e  p r o b le m s  i n  t e a c h i n g  MIS m a t e r i a l  h a s  
b e e n  t h e  d i f f i c u l t y  o f  b r i n g i n g  a  m e a n in g f u l  e x p e r i e n c e  
i n t o  t h e  c l a s s r o o m .  To a c c o m p l i s h  t h i s  g o a l ,  t h e  c o u r s e  
h a s  b e e n  d e s i g n e d  a ro u n d  1
1 .  L e c t u r e s  (b y  t h e  i n s t r u c t o r )
2 .  V i s i t i n g  l e c t u r e r s  ( p r o f e s s i o n a l )
3 .  V i s i t i n g  v e n d o r  r e p r e s e n t a t i v e s
4 .  T e x tb o o k s
5 .  A r t i c l e s
6 . CPA f i r m  l i t e r a t u r e
7 .  F i e l d  t r i p s .
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T h ro u g h  t h e s e  m e a n s ,  t h e  s t u d e n t s  w i l l  be g ro u n d e d  i n  
t h e o r y  w h i l e  a l s o  r e c e i v i n g  e x p o s u r e  t o  t h e  p r a c t i c a l  
a s p e c t s  o f  s y s t e m s  d e s i g n .
The a p p e n d i c e s  c o n t a i n  e x t e n s i v e  l i s t s  o f  b o o k s ,  
a r t i c l e s ,  and  f i l m s  s u i t a b l e  f o r  u s e  i n  t h e s e  tw o c o u r s e s .  
The e n t r i e s  a r e  c l a s s i f i e d  o r  a n n o t a t e d  s o  a s  t o  m in im iz e  
t h e  t im e  r e q u i r e d  f o r  t h e i r  s e l e c t i o n .  T h ro u g h  t h e s e  
t e a c h i n g  a i d s ,  v a r i e t y  o f  p r e s e n t a t i o n  c a n  be  m a i n t a i n e d  
on  a  c o n t i n u i n g  b a s i s .
T h is  w r i t e r  f e e l s  t h a t  t a k i n g  t h e  c o u r s e s  o u t l i n e d  
i n  t h i s  p a p e r  w i l l  a d e q u a t e l y  p r e p a r e  t h e  b u s i n e s s  g r a d u a t e  
( B a c h e l o r ' s  l e v e l )  t o  c o m f o r t a b l y  w ork  i n  a  m o dern  s y s te m s  
e n v i r o n m e n t .  In  t h e  c a s e  o f  a c c o u n t i n g  m a j o r s ,  t h i s  b a c k ­
g ro u n d  w i l l  m in im iz e  t h e  a d d i t i o n a l  t r a i n i n g  r e q u i r e d  
t h r o u g h  t h e  h i r i n g  f i r m .  E i t h e r  c a t e g o r y  o f  g r a d u a t e s  w i l l  
f i n d  i t  f e a s i b l e  t o  p a r t i c i p a t e  i n  MIS d e s i g n  much e a r l i e r  
t h a n  t h e y  o t h e r w i s e  w ould  a s  a  r e s u l t  o f  t h e s e  tw o c o u r s e s .
One f i n a l  o b s e r v a t i o n  i s  i n  o r d e r .  The MIS f i e l d  i s  
one  o f  t h e  m o s t  r a p i d l y  c h a n g i n g  a r e a s  i n  m odern  b u s i n e s s .  
A l th o u g h  t h e  d e s i g n  p r e s e n t e d  a b o v e  i s  t a i l o r e d  t o  t h e  
n e e d s  e x p r e s s e d  b y  t h e  f o u r  u s e r  g r o u p s ,  t h e r e  i s  no a s s u r ­
a n c e  t h a t  i t  w i l l  r e m a in  a d e q u a t e  o v e r  a n  e x te n d e d  p e r i o d  
o f  t i m e .  C o n t in u e d  r e s e a r c h  i n  t h i s  a r e a  on  a  r e g u l a r ,  
r e c u r r i n g  b a s i s  w i l l  be  r e q u i r e d  t o  k e e p  t h e  c u r r i c u l u m  
f i n e l y  tu n e d  t o  t h i s  c h a n g i n g  e n v i r o n m e n t .
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APPENDIX A, AACSB Approved Graduate Schools of Business
C o v e r  L e t t e r  
The Q u e s t i o n n a i r e  
F o l lo w -U p  L e t t e r
STUDY ON COMPUTER EDUCATION
L o u i s i a n a  S t a t e  U n i v e r s i t y  
D e p a r tm e n t  o f  A c c o u n t in g  
B a to n  Rouge, L o u i s i a n a
D ear  S i r :
I  am c o n d u c t i n g  r e s e a r c h  a t  L o u i s i a n a  S t a t e  U n i v e r s i t y  t o  I d e n t i f y  
c e r t a i n  r e l e v a n t  s u b j e c t  a r e a s  f o r  a n  u n d e r g r a d u a t e  management 
I n f o r m a t i o n  s y 8 terns (H IS) c u r r i c u l u m .  I t  w i l l  be  m o s t  h e l p f u l  I f  
yo u ,  o r  some a p p r o p r i a t e  member o f  y o u r  s t a f f ,  would f i l l  o u t  th e  
e n c lo s e d  q u e s t i o n n a i r e .
An e f f o r t  w i l l  be made t o  d e s i g n  a  c u r r i c u l u m  to  o e r v e  b u s i n e s s  
m a j o r s  s t o p p i n g  a t  a  B a c h e l o r ' s  d e g r e e  a s  w e l l  a s  t h o s e  who g o  on 
t o  g r a d u a t e  s c h o o l .  The q u e s t i o n s  I n  t h i s  q u e s t i o n n a i r e  p e r t a i n  
t o  y o u r  NBA p ro g ram . T h is  i s  n o t  an e f f o r t  to  e d u c a t e  co m p u te r  
t e c h n i c i a n s — I t  I s  an  e f f o r t  t o  e q u ip  b u s i n e s s  m an ag e rs  t o  e f f e c ­
t i v e l y  work I n  a  c o m p u te r  e n v i r o n m e n t .
By t a i l o r i n g  th e  c u r r i c u l u m  t o  th e  n ee d s  o f  f u t u r e  e m p lo y e rs  and  
th e  s k l l l o  n eed ed  t o  p u r s u e  g r a d u a t e  s t u d i e s ,  I t  l o  e x p e c t e d  t h a t  
a  s e r i e s  o f  t h r e e  c o u r s e s  c o n s t i t u t i n g  two l e v e l s  w i l l ,  be a d e q u a t e .
L e v e l  l - -T w o  c o u r s e s  o f  t h r e e  s e m p e te r  h o u r s  e a c h ; T h i s  I s  a  u s e r  
o r i e n t e d  l e v e l  f o r  m a jo r s  i n  m anagem ent,  m a r k e t i n g ,  and b u s i n e s s  
f i n a n c e .  I t s  p u r p o s e  I s  t o  e q u ip  m an age rs  t o  p a r t i c i p a t e  In  MIS 
d e s i g n  th r o u g h  e f f e c t i v e  c o m m u n ic a t io n s  w i t h  c o m p u t e r ' t e c h n i c i a n s .
L e v e l  2— One c o u r s e  I n  a d d i t i o n  t o  l e v e l  1 : T h i s  l e v e l  l e  f o r
a c c o u n t i n g  m a jo r s  an d  e d d s  m a t e r i a l  n e c e s s a r y  t o  more e f f e c t i v e l y  
a u d i t  an d  c o n t r o l  c o m p u t e r - b a s e d  MIS.
B u s in e s s  f i r m s ,  w i th  whom I  hav e  d i s c u s s e d  t h i s  r e s e a r c h ,  h av e  
b e e n  d e l i g h t e d  to  make t h e i r  n e e d s  known. W ith  y o u r  h e l p  I  can  
a l s o  i n c l u d e  t h e  s k i l l s  ( i n  th e  MIS a r e a )  s t u d e n t s  w i l l  n e e d  to  
e n t e r  g r a d u a t e  s c h o o l .  You know how l e n g t h y  a  t a s k  t h e  r e v i s i o n  
o f  c u r r i c u l a  I s ,  s o  I  a e k  t h a t  you  p l e a s e  r e t u r n  th e  q u e s t i o n n a i r e  
I n  t h e  p r e a d d r e s s e d  e n v e lo p e  by S e p te m b e r  JO, 1972 . Thank y o u  f o r  
y o u r  c o o p e r a t i o n — I  know I  c a n  c o u n t  on I t .
Yours t r u l y ,
E .  A. D e v in e ,  CPA
NOTE: PLEASE START OK OPPOSITE PAOE.
Subject nrra descriptions to be used when answering question 1 on the opposite page.
1. Basic computer concepts: The study (In r.onteehnlcal terme) of computer operation, 
data representation, major machine components, and the nature of ceoputer memory *
2. Advantages/limitations of a computer system: The study or problem oharaoterlstlos
so as to recognize those problems that are well suited for computer sppllcatlon as well 
ae those tha t are not.
3. Programming: The study of one or more computer languagee such as FORTHAS or COBOL 
and problem riovchartlng. Note that th is  Is not the same flowcharting as lis te d  In 
subject area b.
b. System flowcharting: The study of work-flow through both nuinual and coaputer based
Information systems. Tnla Is not problem flowcharting as lis ted  In subject area 3.
J. Staple system design: A more technical area than b above, reoulrlng some fam ili­
a r ity  with machine capacities, cost, speed, etc.
6. Integrated avetem design: This subject area la ona step beyond simple system design
and would en ta il consideration of such matters as compatible format configurations among 
the various subsystems and compatible timing for Input and output of the varloue sub­
systems.
? . Reporting techniques: The study of effective reporting. This subject area Involves
exceotion-basie reporting, the bulldlng-block concept, the human-behavlor aspects of 
reporting, analysis ve. simole data resorting , and format and timeliness of reports.
e. Internal control; For the purposes of this study, thla subject area would be 
devoted to such things as f i le  security , control of data, authorliatlon for program 
changes and program use, and the maintenance of back-up f ile s .
9. Batch croceealng: The etudy of batch system characteristics and the Identification
of applications suited fo r th is  system. Due emphasis is placed sr. cost/benefit aspects 
of batch ve. real time systems. Bee subject ares 10 for real time systems.
10. Real time processing: The etudy of random access processing In batch and real time 
sy stem s .A  rea l time system (for the purposes of this study) Is one that offers nearly 
Instantaneous updating of records as the transactions take place.
11. Auditing concepts: Refers to the consideration that must be clven In any system to 
the eetabllehaent of an audit t r a i l .  This t r a i l  Is required for internal auditors. 
Independent auditors, and government agencies.
12. Systems fe a s ib ility  concects: The study of those characteristics that Indicate the 
use of a computer based management Information system rather than a manual one. Em­
phasis would also be placed on management's role In the etudy, detlgn, and implementa­
tion  of the new system as well ae the effec t I ts  Insta lla tion  w ill have on existing 
emcloyees and departments.
13. Decision rule formulation: The etudy of the defin ition  of decision rules fo r those 
decisions that lend themselves to  coaputer manipulation. This subject area would also 
Involve a detailed examination of man/machine Interaction. That Is, which decisions 
should the machine make without human intervention as compared to those that I t  should 
tran sfe r to a human for action.
Evaluation of data processing department performance: The atudy of the various ways
In which the performance or a data processing department may be Judged In a eoet/beneflt 
context.
15- Project management; The etudy of various technleues which would be useful when 
implementing a new system or a subsystem. Asoecta such as staffing  requirements, 
scheduling, completion deadlines, and the like would be emphasised.
l£ . Program documentation; Program documentation normally refers to the detailed 
description of a given program'e Input, processing, and output. However, for the pur­
poses of th is  study I t  la used to refer to the study of the Importance of adequate docu­
mentation and an In te lligen t use of such documentation as I t  re la tes to system and/or 
program evaluation. Methods of Insuring that a l l  documentation is maintained on a 
current basis would be emphasised.
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SECTION I I .  OEMERAL INFORMATION
1. How many courses In your MBA program, that are not data proceeding courseo per es, 
employ the ooaputer ae a tool?
B B B 9  B 9
Zf you marked "none,* check the "not applicable" box In question 2, and go on to 
question 3«
2* Vhen your students use electronic data processing In courses« that are not data
processing courses per se» do they write the ir own programs or use those supplied by
others ( i .e . ,  "canned" programs)t
y  y  te the ir y  "canned" Some of
applicable own programs both
3. Do etudente In your MBA program need to know a ooaputer language* L..3 I- -I
Yes No
If  you marked "no," go d lreetly  to question 5.
b. Listed below are several computer languages. I f  tne student needs to know the lan­
guage before entering your MBA program (to be used as a tool), uo indicate in the
f i r s t  colusn (know before entering!; If  he may enter without knowing the language but 
would need to leArn I t  while in the program, so indicate in the second column (learn 
during MBA)* Zn the tn lrd  column (ranking), assign p rio r itie s  to the language(a) you 
have checked. Let "1" stand for the f i r s t  cnolce, *2" for the second choice, and so 
on. Assign duplicate numbers to languages of the same p rio rity . Bpaoe Is provided 







FORTRAN IV ...................................................... . . a ...
COBOL ...................................................................... .............................. . . . . . .
PL/1 ......................................................................... ............................. . . . . . .
RPG............................................................................ .............................. .. □ . . . . . . □
Other--you Identify:
1) m  .... .. □ . . . □
2) ... .. CD ••••. . . . . . . . . a
THE FOLLOWING QUESTION 18 OPTIONAL
Having respondent iden tification  sim plifies follow-up procedures but is  not essential to 
the study. I f  you prefer to remain anonymous, leave this question blank.
5. _____________________________________________________________
School- name"'"
Respondent^ename -  Respondent1e t i t l e
---------------------------------------------------------------------supplemental information  ----------------------------------  -  -
Use th is space for subject area descriptions ( i f  you added any subject areas to question
1 of Section I ) ,  or any comments you care to make.
STUDY ON COMPUTER EDUCATION
L o u is ia n *  S t a t e  U n iv e r s i ty  
D ep artm en t o f  A c c o u n tin g  
B a to n  R ouge, L o u is ia n a
D ear S i r :
S in c e  I  h ave  n o t  y e t  r e c e iv e d  th e  q u e s t io n n a i r e  t h a t  I  m a ile d  to  
you  on A u g u st 1 6 , 1972 , Z am w r i t i n g  a g a in  to  u rg e  you  t o  ta k e  
p a r t  in  th e  m anagem ent In f o rm a t io n  sy s te m s  r e s e a r c h  p r o j e c t  b e in g  
c o n d u c te d  a t  LSU. Z f you h av e  a l r e a d y  r e tu r n e d  th e  q u e s t i o n n a i r e ,  
p le a s e  d i s r e g a r d  t h i s  l e t t e r ,  and  th a n k  you f o r  y o u r h e lp .
Z w i l l  n o t  p resum e on y o u r  tim e  by r e i t e r a t i n g  th e  m e r i t s  o f  t h i s  
p r o j e c t ;  you a r e  a l r e a d y  w e l l  aw are  o f  th e  Im p o rta n c e  o f  c u r r i c ­
ulum  d e s ig n .  F u r t h e r ,  Z r e a l i z e  th e  d i f f i c u l t i e s  o f  h a v in g  
r e c e i v e d  th e  q u e s t io n n a i r e  b e tw een  s e m e s te r s  w h ile  many o f  y o u r  
s t a f f  members w ere  on v a c a t io n .
F o r y o u r  c o n v e n ie n c e , Z h ave  a t t a c h e d  a n o th e r  copy o f  th e  o r i g i ­
n a l  m a i l in g  an d  u rg e  you  ( o r  an  a p p r o p r i a t e  member o f  y o u r  s t a f f )  
to  f i l l  o u t  and  r e t u r n  In  th e  p r e a d d r e s s e d  e n v e lo p e , f o u r  
r e s p o n s e  I s  e s s e n t i a l  to  o u r  c o n t in u in g  e f f o r t s  a t  c u r r ic u lu m  
r e v i s i o n .  Z know t h a t  Z can  dep en d  on h a v in g  y o u r r e p l y  by 
S ep tem b e r 30, 1 972 . Thank y o u . .
Y ours t r u l y ,
E . A. D ev in e , CPA
APPENDIX B. L o u i s i a n a  S t a t e  A lum ni
C o v e r  L e t t e r  
The Q u e s t i o n n a i r e  
F o l lo w -U p  L e t t e r
STUDY ON COMPUTER EDUCATION
L o u is ia n a  S t a t e  U n iv e r s i ty  
D e p a rtm e n t o f  A c c o u n tin g  
B a to n  R ougo, L o u is ia n a
D ear A lum nus:
In  an  e f f o r t  to  m a tc h  th e  b u s ln e e e  c u r r i c u l a  In  o u r  u n i v e r s i t i e s  
w i th  m e  n e e d s  o f  th e  b u s in e s s  com m unity , I  am c o n d u c tin g  r e s e a r c h  
a t  LSU In  th e  a r e a  o f  c o m p u te r -b a s e d  m anagem ent in f o r m a t io n  s y s ­
tem s (M IS ). F o r  tn e  p u rp o s e s  o f  t h i s  s tu d y  a  MIS I s  d e f in e d  a s  
a n  o rg a n iz e d  m ethod  o f  p r o v id in g  e a c h  m anager w i th  a l l  o f  th e  
d a t a  t h a t  he  n e e d s  ( b u t  none t h a t  h e  d o e s  n o t  n e e d )  f o r  d e o l s lo n  
m aking  p u r p o s e s ,  when he n e e d s  I t ,  an d  In  a  form  w h ic h  a id s  h i s  
u n d e r s ta n d in g  and  s t i m u l a t e s  h i s  a c t i o n .  T h is  i s  n o t  a n  e f f o r t  
to  e d u c a te  co m p u te r t e c h n i c i a n s — I t  I s  an  e f f o r t  to  e q u ip  b u s i ­
n e s s  m an ag e rs  to  e f f e c t i v e l y  w ork in  a  co m p u te r e n v iro n m e n t.
By d e s ig n in g  tn e  c u r r ic u lu m  a ro u n d  th e  n e e d s  o f  b u s in e s s  an d  th e  
reco m m en d a tio n s  o f  p a s t  g r a d u a t e s ,  i t  l e  e x p e c te d  t h a t  a  s e r i e s  
o f  t h r e e  c o u r s e s  c o n s t i t u t i n g  two l e v e l s  w i l l  be  a d e q u a te .
L e v e l l- -T w o  c o u r s e s  o f  t h r e e  s e m e s te r  h o u rs  e a c h : T h is  i s  a  u s e r
o r i e n t e d  l e v e l  f o r  m a jo rs  in  m anagem ent, m a r k e t in g ,  an d  b u s in e s s  
f i n a n c e .  I t s  p u rp o s e  I s  to  e q u ip  m an ag e rs  to  p a r t i c i p a t e  i n  NIB 
d e s ig n  th ro u g h  e f f e c t i v e  co m m u n ica tio n s  w i th  co m p u te r t e c h n i c i a n s .
L e v e l 2 - - One c o u rs e  In  a d d i t i o n  to  l e v e l  1 : T h is  l e v e l  i s  f o r
a c c o u n t in g  m a jo rs  an d  ad d s  m a t e r i a l  n e o e s s a ry  to  m ore e f f e c t i v e l y  
a u d i t  an d  c o n t r o l  c o m p u te r-b a se d  MIS.
The w ho le  I n t e n t  o f  t h i s  s tu d y  I s  to  e q u ip  o u r  g r a d u a t e s  w i th  th e  
s k i l l s  a n d  know ledge t h a t  t h e i r  f u t u r e  e m p lo y e rs  w an t them  t o  h a v e . 
The b u s in e s s  o o o m un lty  h a s  a l r e a d y  b een  v e ry  h e l p f u l ,  a n d  I  hope 
t h a t  y o u  w i l l  to o  by f i l l i n g  o u t  th e  a t t a c h e d  q u e s t i o n n a i r e .  J u s t  
m ark any  q u e s t io n s  t h a t  a r e  n o t  a p p l i c a b l e  t o  y o u r c i r c u m s ta n c e s  
*NA.* Y our r e p l i e s  w i l l ,  o f  c o u r s e ,  b e  k e p t  In  s t r i c t  c o n f id e n c e .
I n  o r d e r  t h a t  o u r  c u r r i c u l a  may be im p ro v ed  a s  soon  a s  p o s s i b l e ,  I  
a s k  t h a t  you p l e a s e  r e t u r n  th e  q u e s t io n n a i r e  in  th e  p re a d d re e e e d  
e n v e lo p e  by S ep tem b e r JO, 1 972 . Y our re co m m en d a tio n s  w i l l  be  m o s t 
h e l p f u l ,  an d  I  s i n c e r e l y  hope t h a t  you  w i l l  su p p ly  t h e  in f o rm a t io n  
n e o d e d . Your c o o p e r a t io n  w i l l  b e  m o s t a p p r e c i a t e d .
Y ours t r u l y ,
E . A. D e v in e , CPA
MOTE: PLEASE 8TAHT OM OPPOSITE PAOE.
Subject are* descriptions to be used when answering question 1 on the opposite page.
1. Basic computer concepts: The study (in nontechnical terms) of computer operation,
data representation, major machine components, and the nature of computer memory.
2. Advantages/limitations o f t  computer system: The study of problem oharacterlstioa
so as to recognlte those problems that are well suited for computer application as well 
as those that are not.
3. Programming: The etudy of one or more computer languages such as FORTRAN or COBOL 
and problem flowcharting. Note that th is Is not the same flowcharting as lis te d  in 
subject area it.
it. System flowcharting: The study of work-flow through both manual and coaputer based
Information systems. Tnle Is not problem flowcharting as lis te d  In subject area 3.
5. Simple system design: A more technical area than U above, reculrlng some fam lll- 
a rlty  with machine capacities, coat, speed, etc.
6. Integrated system design: This subject area 1s one step beyond simple system design 
and would en ta il consideration of such matters as compatible format configuration  among 
the various subsystems and compatible timing for Input and output of the various sub­
systems.
7. Reporting techniques: The study of effective reporting. This subject area Involves
exceotlon-basis reporting, the bulldlng-block concept, the human-behavlor aspects of 
reporting, analysis vs. simple data reporting, and format and timeliness of reports.
8. Internal control: For the purposes of th is study, th is subject area would be 
devoted to such things as f i le  security , control of data, authorization for program 
changes and program use, and the maintenance of back-up f i le s .
9. Batch processing: The study of batch system ch aracteristics and the Identification
of applications suited for th is  system. Due emphasis la placed or. cost/benefit aspects 
of batch vs. real time systems. See subject area 10 for real time systems.
10. Real time processing: The study of random access processing In batoh and real time 
system s.A  real time system (for the purposes of th is study) Is one tha t offers nearly 
Instantaneous updating of records as the transactions take place.
11. Auditing concepts: Refers to the consideration that must be given In any system to 
the establishment or an audit t r a i l .  This t r a i l  Is required for Internal auditors, 
Independent auditors, and government agencies.
12. Systems feas ib ility  concepts: The etudy of those charac teristics  that Indicate the 
use of s computer based management Information system rather than a manual one. Em­
phasis would also be placed on management's role In the study, design, and Implementa­
tion of the new system as well ae the effec t I ts  In s ta lla tio n  w ill have on existing 
employees and departments.
13- Decision rule formulation: The study of the defin ition  of decision rules for those
decisions that lend themselves to  computer manipulation. Tnle subject area would also 
Involve a detailed examination of san/machlne Interaction. That i s ,  which decisions 
should the machine make without human Intervention as compared to those that I t  ahould 
transfer to a human for action.
1**. Evaluation of data processing department performance: The study of the various ways
In which the performance of a data processing department may be Judged In a cost/benefit 
context.
15. Project management: The etudy of various technloues which would be useful when
implementing a new system or a subsystem. Aspects suoh as staffing  requirements, 
scheduling, completion deadlines, and the like would be emphasised.
IS. Program documentation: Program documentation normally refers to tne detailed
description of a given program's Input, processing, and output. However, fo r the pur­
poses of th is  study I t  Is used to refer to the study of the Importance of adequate*docu­
mentation and an In te lligen t use of such documentation as i t  re la tes  to system and/or 
program evaluation. Methods of Insuring that a l l  documentation Is maintained on a 
current basis would be emphasized.
9CCTX0N I . CURRICULUM DESIGN INFORMATION
I. Following Is a Hut. of management information systems subject areue (in  random order) 
tha t may be rclirvant 10 your bucir.eoa career. Please indicate tne current lnportanoe 
on Scale I» tne depth of knowledge currently needed on Scale I I , and the degree of 
preparation you received during your Bachelor's degree program on Scale I I I .  Base 
jour anevere on your own experience. For any subject area that you mark "not impor­
tant" on Scale I , leave Scalea XI and I I I  blank.
Since many or tne following teroo mean d ifferent things to d ifferen t people, please 
use the descriptions on the opposite page when answering tnla question.
IHPÔ TANcJ OK 
SUBJECT AREA
§C&LEU 




3 O Ca  a
>» B ** >,
r l  ■H 1.  H
«> O «.
** u a  *»m «• a «u £
«* P c  w
« e
z j L i i c z z r a
:zi □  ci; □  □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□ □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □
□ □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□  □ □ □ □  
□ □ □ □ □  
□  □ □ □ □
NOTE:
Blank lines are provided below 
for you to add any other subject 
areas tnat you believe enould be 
Included. Space is  provided on 
page 3 for you to describe any 
subject areas that you add.
O <0 4i a
t» j z «
** rHau « o c u c
s  &*
□  □ □ □ □
Basic computer concepts .............................I 11 11' 11 . i
Ad van tavea/l l.t 1 ta tic  nB of a _____________________
computer .yeteo ....................................................I If 11 1 i I
Programming .................. ..............................................□ □ □ □
Syetem flowcharting .. ... ..............................□ □ □ □
SlmDle system design ......................................^Z] O  C Z  C 3
Integrated system design . . .  ..................□ □ □ □
Reporting techniques . . . .  ...........................□ □ □ □
Internal control ..................................................I I I 11 11 I
Batch processing ..................................................I if I I ' 11 I
Heal time processing ......................................£Z1 C ]  d H
Auditing concepts ...............................................I 11 I I 11~~1
Systems feas lo lllty  concepts  I ll I 1 I T "I
Decision rule form ulation........................I 11 II I I I
Evaluation of data processing ___ _____ _ ___
department performance .................................{ 11 11 11 I
Project management............................................I 11 11 11 I
Program documentation...................................1~ 11 11~ 11 1
 □ □ □ □  
 □ □ □ □  
 □ □ □ □  
 □ □ □ □
*! 'fi <** G *
•  a a.
^ 0,3 .4  p  o* c o. u w **v o.*> mu « 3
P. ® C XT
□  □ □
□  □ □  
□ □ □  
□  □ □  
□  □ □  
□  □ □  
□ □ □  
□ □ a  
□  □ □  
□ □ □  
□ □ □  










2. Do College of Business majors need to know a ooaputer language? e  p
Xf you marked "no," go d irectly  to question k.
Listed below are several computer languages. Mark the one(a) that you believe a 
buelneea major (management, marketing, business finance, or accounting) graduating 
with a bachelor's degree ehould know by placing a "1" In your f i r s t  preference, a "2" 
In your second preference, and ao on. I f  two or more languages have the seas prior­
ity , assign then duplicate numbers. Space la provided under "other—you identify” 















L. How many couraes (a course la considered to be three semester hours) In management 
information systems should be required In the undergraduate curriculum for your 
major?
ED5 □  over 5
5. A.
B.
Mark In column I (below) four or fewer subject areas that are lees useful to you 
thar. management information systems material. That is , coll.egee should shorten 
these areas In exchange for more extensive coverage of management information 
systems material.
Mark in column IX (below) four or rever subject areas that exe more useful to you 
thAn management information systems material. That is , colleges ehould not 


















SECTION I I .  OENERAL INFORMATION
1. Upon graduation Tram collage (Bachelor's degree), would the coapanlee you Interviewed 
have more readily hired you i f  you had had more training In managenent Information 
eye tens?
D ?not Not Wa
know applicable
2. Do aanagera (or manager trainees) who have had aoae management Information eyateoa 
training aa a part of tne lr undergraduate college prograae advance In your ooopony a t  




Listed below are four functional art; a a of the College of Business.. Write your Job 
t i t l e  adjacent to the one that coat nearly flea your work. Uee "other" i f  your work 






fc. Indicate below your undergraduate am J a r  and the year tne decree was received.
Major — _ _ _ _ _ _ _ _ _ _ Year received _ _ _ _ _ _ _
THE FOLLOWING QUESTION 13 OPTIONAL
Having respondent Identification  sim plifies follow-up p rocedures cut is  not essential to 




i i ty  ' Stale Zip
-----------------------------------------------  SUPPLEMENTAL information--------------------------------------------------------------------
If  you added subject areas In cuestlon 1 of Section I , describe tnea here.
Place any consents you care to .take on th is  study here.
227
At a n  a p p o i n t e d  t im e  a f t e r  t h e  i n i t i a l  m a i l i n g ,  a  
s e c o n d  q u e s t i o n n a i r e  was m a i l e d .  Below i s  a  c o p y  o f  t h e  
f o l l o w - u p  l e t t e r  t h a t  was a t t a c h e d  t o  e a c h  q u e s t i o n n a i r e *
D e a r  Alumnus *
B e in g  a n  a lu m n u s  o f  LSU I  know t h a t  you  a r e  a n x i o u s  t o  
im p ro v e  t h e  u n i v e r s i t y  i n  a n y  way p o s s i b l e .  To some e x t e n t ,  
t h e  g e n e r a l  a c c e p t a n c e  o f  y o u r  d e g r e e  i s  t i e d  t o  t h e  c o n ­
t i n u i n g  r e p u t a t i o n  o f  LSU a s  a  f i r s t - r a t e  i n s t i t u t i o n .  The 
o n l y  way t h i s  r e p u t a t i o n  c a n  be m a i n t a i n e d  i s  t h r o u g h  c o n ­
t i n u e d  e f f o r t s  t o  im p ro v e  and  u p d a te  t h e  c u r r i c u l a  o f f e r e d .
S i n c e  I  h a v e  n o t  y e t  r e c e i v e d  t h e  q u e s t i o n n a i r e  t h a t  I  
m a i l e d  t o  yo u  on  A u g u s t  1 8 ,  1 9 7 2 , I  am w r i t i n g  a g a i n  t o  
u r g e  you  t o  t a k e  p a r t  i n  t h e  m anagem ent i n f o r m a t i o n  
s y s te m s  r e s e a r c h  p r o j e c t  b e i n g  c o n d u c t e d  a t  LSU, I f  y ou  
h a v e  a l r e a d y  r e t u r n e d  t h e  q u e s t i o n n a i r e ,  p l e a s e  d i s r e g a r d  
t h i s  l e t t e r *  t h a n k  you  f o r  y o u r  p r o m p t n e s s .
A t t a c h e d  i s  a  c o m p le te  c o p y  o f  t h e  o r i g i n a l  q u e s t i o n n a i r e  
s o  you  w o n ' t  h av e  t o  r e f e r  t o  t h e  f i r s t  one  i n  a n y  w ay . 
P l e a s e  f i l l  i t  o u t*  t o  "h av e  y o u r  v o t e  c o u n t , "  y o u r  
r e s p o n s e  i s  n e e d e d  by  S e p te m b e r  3 0 ,  1 9 7 2 .  Thank  y ou  f o r  
y o u r  c o o p e r a t i o n — I  know I  c a n  c o u n t  on  i t .
Y o u rs  t r u l y ,
E . A. D e v in e ,  CPA
APPENDIX C. P u b l i c l y - H e l d  C o r p o r a t i o n s
C o v e r  L e t t e r  
The Q u e s t i o n n a i r e  
F o l lo w -U p  L e t t e r
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S T U D Y  ON COMPUTER E D U C A T I O N
L o u is ia n a  S t ip e  U n iv e r s i ty  
D ep a rtm en t o f  A c c o u n tin g  
B ato n  R ouge, L oulu i& na
D ear S i r :
In  an  e f f o r t  to  m atcn  th e  b u s in e s s  c u r r i c u l a  In  o u r u n i v e r s i t i e s  
w ltn  tn e  n e e d s  o f  th e  b u s in e s s  com m unity, I  am c o n d u c tin g  r e s e a r c h  
a t  L o u is ia n a  S t a t e  U n iv e r s i ty  In  th e  a r e a  o f  c o irp u te r -b a s c d  man­
agem en t In f o rm a t io n  sy s te m s  (H IS ) . The o D je c t lv e  o f  t h i s  s tu d y  
i s  to  d e te rm in e  v n a t  you w an t c o l l e g e  g r a d u a te s  In  b u s in e s s  to  
know a b o u t  th e s e  s y s te m s . F o r  th e  p u rp o s e s  o f  m i s  r e s e a r c h  a MIS 
I s  d e f in e d  a s  an  o rg a n iz e d  m etr.od o f  p r o v id in g  e a c h  m anager w ith  
a l l  o f  th e  d a t a  t h a t  he n e e d s  ( b u t  none t h a t  he d o e s  n o t  n eed ) 
f o r  d e c i s io n  m aking p u rp o s e s ,  when ne n eed s  I t ,  and in  a  form  
w h ich  a i d s  h i s  u n d e r s ta n d in g  and  s t im u la t e s  n io  a c t i o n .  T h is  i s  
n o t  an  e f f o r t  to  e d u c a te  co m p u te r t e c h n i c i a n s — I t  I s  an e f f o r t  to  
e q u ip  b u s in e s s  m an ag e rs  to  e f f e c t i v e l y  w ork lr. a co m p u te r e n v i­
ro n m en t.
By t a i l o r i n g  to  y o u r  re co m m en ce tlo n e , i t  I s  e x p e c te d  t i a t  a  s e r i e s  
o f  t h r e e  c o u r s e s  c o n s t i t u t i n g  two l e v e l s  w l.ll be a d e q u a te .
L e v e l 1--TW0 c o u r s e s  o f  th r e e  s e m e s te r  h o u rs  ta c .o : T h ta  i s  a  u s e r
o r i e n te d  l e v e l  f o r  m a jo rs  In  m anagem ent, m a r k e t in g ,  ana o u e in e e s  
f i n a n c e .  I t s  p u rp o s e  I s  t o  e q u ip  m an ag e rs  to  p a r t i c i p a t e  In  MIS 
d e s ig n  th ro u g h  e f f e c t i v e  co m m u n ica tio n s  w ith  co m p u te r t e c h n i c i a n s .
L e v e l 2— One c o u rs e  In  a d d i t i o n  to  l e v e l  1 ; T u la  l e v e l  I s  f o r  
a c c o u n t in g  m a jo rs  and  a d d s  m a t e r i a l  n e c e s s a ry  to  m ore e f f e c t i v e l y  
a u d i t  and  c o n t r o l  c o m p u te r-b a se d  MIS.
The w no le  i n t e n t  o f  t h i s  s tu d y  I s  to  m eet th e  n e e d s  o f  th e  b u s in e s s  
com m unity , and I  hope you w i l l  make th o s e  n e e d s  known by f i l l i n g  
o u t  th e  a t t a c h e d  q u e s t i o n n a i r e .  Your r e p l i e s  w i l l ,  o f  c o u r s e ,  be 
k e p t  In  s t r i c t  c o n f id e n c e .
I n  o r d e r  t h a t  o u r  c u r r i c u l a  may be Im proved a s  soon  a s  p o s s i b l e ,  I  
a s k  t h a t  you p le a s e  r e t u r n  tn e  q u e s t io n n a i r e  In  th e  p r e a d d r e s s e d  
e n v e lo p e  by O c to b e r  14 , 1972. T h is  w hole p r o j e c t  I s  a n  e a r n e s t  
e f f o r t  to  c o n s id e r  y o u r w is h e s  In  MIS c u r r i c u l a ,  and  I B ln c e re ly  
hope t n a t  you w i l l  su p p ly  th e  In f o rm a t io n  n e e u e d . Y our c o o p e ra ­
t i o n  w i l l  be m ost a p p r e c i a t e d .
Y ours t r u l y ,
E. A. Dev ine ,  CPA
NOTE: PLEASE START ON OPPOSITE PAOE.
Subject i r n  descriptions to be used when answering queatlon 1 on the opposite page.
1. Baatc computer conceota: The study tin  nontechnical terms) of computer operation, 
data representation, major machine components, and the nature of computer memory.
2. Advantages/limitations of a coaouter avatea: The atudy of problem oharacterlatlce
ao aa to recognize those problems that are well suited for computer application as well 
as those that are not.
3* Programming! The atudy of one or more computer languages such as FORTRAN or COBOL 
and problea flowcharting. Note that th is  le not the same flowcharting as lis ted  In 
subject area b.
b. System flowcharting; The etudy of work-flow through both manual and computer baaed 
Information aysterna. This la not problem flowcharting as lis te d  In subject area 3.
}• Simple system design; A more technical area than b above, reculrlng some fam lll- 
a rlty  with machine capacities, cost, speed, etc.
6. Integrated system design! This subject area Is one step beyond simple system design 
and would en ta il consideration of such matters aa compatible format configurations among 
the various subsystems and compatible timing for Input and output of the various sub­
systems.
7. Reporting techniques! The atudy of effective reporting. This subject area Involves 
exceotion-basls reporting, the bulldlng-block ooncept, the human-behavlor aspects of 
reporting, analysis ve. simple data reporting, and format and tlxellnesa of reports.
6. Internal control! For the purposes of this atudy, th is subject area would be 
devoted to such things as f i le  security , control of data, authorization for program 
changes and program use, and the maintenance of back-up f i le s .
9. Batch processing! The study of batch system characteristics ar.d the Identification  
of applications suited fo r th le  system. Due emphasis Is placed or. cost/benefit aspects 
of batch vs. real time systems. See subject area 10 for rea l time systems.
10. Real time processing! The study of random access processing In batch and real time
sy stem s.A  rea l time system (for the purposes of this study) Is one that offers nearly
Instantaneous updating of records as the transactions take place.
11. Auditing concepts! Refers to the consideration that must be given In any system to
the establishment or an audit t r a i l .  This t r a i l  Is required for internal auditors.
Independent auditors, and government agencies.
12. Systems fe a s ib ility  concepts; The study of those charac teris tics  tnat Indicate the 
use of a computer based mansgement Information system rather than a manual one. Em­
phasis would also be placed on management's role In the study, design, and Implementa­
tion of the new system as well as the e ffec t I ts  Ins ta lla tio n  w ill have on existing 
employees and departments-
13. Decision rule formulation: The study of the defin ition  of decision rules for those 
decisions that lend themselves to  computer manipulation. Tnia subject area would also 
Involve a detailed examination of man/machlne Interaction. That Is , which decisions 
should the machine make without human Intervention as compared to those that I t  should 
transfer to a human for action.
lb . Evaluation of data processing department performance! The atudy of the various ways 
In which the performance of a data processing department may be Judged In a cost/benefit 
context.
I f .  Project management: The study of various techniques which would be useful when
Implementing a new system or a subsystem. Aspects suoh as s ta ff lrg  requirements, 
scheduling, completion deadlines, and the like would be emphasized.
16. Program documentation: Program documentation normally refere to the detailed
description of a given program's Input, processing, and output. However, fo r the pur­
poses of th is  study I t  Is used to refer to the study of the Importance of adequate*docu­
mentation ar.d an In te lligen t use of such documentation as I t  re la tes  to system and/or 
program evaluation. Methods of Insuring that a l l  documentation Is maintained on a 
current basis would be emphasized.
□ □ □ □ □  □ □  
□ □ O D D  □ □
□ □□ □□ QU
□ □ □ □ □  □ □  
□ □ □ □ □  □ □
□ □ □ □ □ □ □
□ □ □ □ □ □ □
□ □ □ □ □ □ □
□ □ □ □ □ □ □
□ □ □ □ □ □ □
□  □ □  □  not important
□  □ □  □  moderately unimportant
□ □ □  □
□ □ □  □
□ □□ □
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2. Do newly hired manager trainee? need t? ah aw a •*--outer lantLuge? C2Yvo □No
I f  you larked *r.o,* 50 directly  to Question *♦.
3. Listed below are several coccuter languages. Mark the cneie) m at your company's
newly hired manager trainees enoula know by placing a "I" In your f i r s t  preference, a 
"2- in your second preference, ar.d so or.. If  two or core Vingu<*veu nave tne same 
p rio rity , assign them duplicate numbers. 3pace is provlarc uhcttr Motner--you iden­
tify" for you to add languages i f  your cholce(e) are not lis ted .
di.ould
a. now







fc. How many course? (a couree 1b considered to be three semester hours.) in management 
information systems should be required in tne undergraduate business curriculum? 
(Majors In mana?eaent, marketing, ouulr.eee finance,"and accounting auXe up tne under- 
graduate business curriculum.)
□  CD CD CD CD CD □  s
None jT  <T 3 ^ 3  Over 5
5. A, Mark in column I (below) four or fewer subject areas mat are ieea useful to your 
company's manager trainees wan management Information ejitems material. Tnat le, 
colleges should shorten these are?e in exchange for more extensive coverage of man­
agement information systems material.
B. Mark in column II  (below) four or fewer subject areas tnat a rt mare useful to 
your company's manager trainees than management Information s.. stems m aterial. That 
is , colleges snould not shorten these areas in exchange for more extensive coverage 
of management Information systems material.








English lite ra tu re   .....................................
Management  ...............................................





Quantitative methods (s ta tis t ic s )





SECTION I I . USEFULNESS OF INFORMATION SYSTEMS EiXiCATlOli
This section of tr.e nuestiorr.nlre Is c . .c e - c  of positive *tate:;.ents witn union you can 
express some degree of agreement or dlo&^reenent—tuey •wv not 1quebtlcnd" euon a6 one 
usually finds In questionnaires.
"Manager trains*" is used ir. a .enem'i v*>. ;.i d istinction  1*= 7fict; as io tne functional 
area lr. which tne new employee will worK because frequently I t 1b r.ot known where ne 
will ultimately be r.laced.
NOTE:
When the tense "aar.areme.il ir.fcr&atlon eyeieac* and "ir.forrr.ctlor 
processing departments" are used celcv, computer-based aye teas 
are presupposed.
1. When hirInc manager trainees at me bft.tnelcr* c divret? it-vel, 
your company nrefere tiros to r.ave r.wc come nwr.h.:err.e r.l infor­
mation systems training ae a part of m elr undergraduate 
program.
2. Har.ngere (or manager trainees) wr.o nave mo. some management 
information systems training as a part of their ur.aercrntiuh ir 
college programs advance lr. tr.le company a t a faster ra tr tiri.i 
tr.ose wr.o receive this training through in-r.ouae or profes- 
elonal development programs.
3. A cocTur.lcatlor.e rroole.T.(o) exists oetweer. tne compares f-i.c- 
tlonal managers (management, marketing, ousi.ieso finance, anc 
accounting) ar.d Its  information nroceeeing department.
Pleaae contrast etatexer.te - ar.a $ wr.er. answering.
U. When tr.e company ex-loys a certified  pucllc accour,ting (C.:;A) 
firm to design or help deelcr. a management informal lor. 8>tu-r.i, 
the CPA flrm*s moat valuable service is lr. technical areas 
auch ae ooerattng eye tens ororr^rcTir.;: or problem rrogrKamin.*.
J. When the consnany em-loye a certified  r.ut.lc accour.tlrv (CrA) 
firm to design or help deeljn a management information r;.eii':-. 
the CPA flrm'e moat valuable eervice is in more general are,a 
euch ae ereelfylng reports needed, tirln .. rf the re: oris, ni.d 
declelor. rule formulation.
Pleaee contrast statements t , ler. ar.eu'Ti;.^.
6. The company haa found that a management information eye tern 
designed by computer technicians giver me cest cveral*. 
performance.
7. The company has found tnat a sar.agemert I r.fsrsatl&r. systei 
designed 'ey computer technicians supervisee t; function**! 
speciallste  euch as managers, marketers, finance officere, 
accountants givee tr.c te s t overa i rerfurnanct.
8. I t  makes r.o difference vhetr.er the grcu- r.er.tior,rr. in ?• .te 
mer.t t  or tr.e combination mentioned In etatrr.tr.t ~ neri.-is 
system.
 .•! 1ZZZD i ' □
H !  CZ3 uu  Z3 C j
□  □ □ □ □  
□  □ □ □ □
□  □ □ □ □
□  □ □ □ □  
□  □ □ □ □
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SECTION I I I .  BACK0R2UKD INFORMATION
1. Hark trio largest area served by t:ie company.
International National — — S i —  Local
2. Does the company use a computer-based management Information uyutcm?
□  cn
Yes No
If  you marked "no," go d irectly  to question <*.
3. Do the company's functional managers (management, marketing, Ljelnesu finance, and 
accounting) play an active ro ll in the design of the firm 's management Information 
system?
Yes No Only to a
limited degree
THE FOLLOWING QUESTION 13 OPTIONAL
Having respondent iden tification  sim plifies follow-up p rsc e a u r-a  out is  not essential to 




S treet and number
City State Zip
Respondent's name ...........
Respondent' t i t l e  —
    SUPPLEMENTAL INFORMATION    --------------------------------------------
If  you added subject areas In question 1 of Section I , deacrlct- tree. here.
Place any* comments you care to make on th is etudy here.
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At a n  a p p o i n t e d  t im e  a f t e r  t h e  i n i t i a l  m a i l i n g ,  a  
s e c o n d  q u e s t i o n n a i r e  was m a i l e d .  Below i s  a  c o p y  o f  t h e  
f o l l o w - u p  l e t t e r  t h a t  was a t t a c h e d  t o  e a c h  q u e s t i o n n a i r e !
D e a r  S i r i
S i n c e  I  h a v e  n o t  y e t  r e c e i v e d  t h e  q u e s t i o n n a i r e  I  m a i l e d  t o  
yo u  on  S e p te m b e r  2 ,  1 9 7 2 , I  am w r i t i n g  a g a i n  t o  u r g e  you  t o  
t a k e  p a r t  i n  my m anagem ent i n f o r m a t i o n  s y s te m s  r e s e a r c h  
p r o j e c t .  I f  y ou  h a v e  a l r e a d y  a n s w e r e d  ( o r  a n s w e re d  a n o n y ­
m o u s l y ) ,  p l e a s e  d i s r e g a r d  t h i s  l e t t e r .
T h i s  s t u d y  i s  b e i n g  c o n d u c t e d  t o  g i v e  b u s i n e s s  f i r m s  a  
v o i c e  i n  t h e  c u r r i c u l u m  d e s i g n  s o  a s  t o  m in im iz e  t h e  a d d i ­
t i o n a l  t r a i n i n g  i n v e s t m e n t  you  w i l l  h av e  i n  t h e  c o l l e g e  
g r a d u a t e s  t h a t  y o u  h i r e .  I  w i l l  n o t  p re su m e  on y o u r  t im e  
by  r e i t e r a t i n g  t h e  m e r i t s  o f  t h i s  p r o j e c t .  The few  m in u t e s  
t im e  you  s p e n d  on  t h i s  q u e s t i o n n a i r e  w i l l  be  r e p a i d  many 
t i m e s  o v e r  i n  im p ro v ed  p e r f o r m a n c e  by  new s t a f f  m em bers . 
P l e a s e  d o n ' t  p a s s  u p  t h i s  o p p o r t u n i t y  t o  t e l l  u s  w h a t  you 
w a n t .
A n o th e r  c o p y  o f  t h e  o r i g i n a l  m a i l i n g  i s  a t t a c h e d  f o r  y o u r  
c o n v e n i e n c e ,  an d  I  hope  t h a t  y o u  ( o r  a n  a p p r o p r i a t e  member 
o f  y o u r  com pany) w i l l  make y o u r  w i s h e s  known by f i l l i n g  o u t  
t h e  q u e s t i o n n a i r e  and  r e t u r n i n g  i t  i n  t h e  p r e a d d r e s s e d  
e n v e l o p e .  Y our r e p l y  s h o u l d  b e  r e t u r n e d  by  O c to b e r  1 4 ,  1 9 7 2 , 
t o  be  i n c l u d e d  i n  t h e  t a b u l a t i o n .  Thank you  f o r  y o u r  
c o o p e r a t i o n .
Y ours  t r u l y ,
E . A. D e v in e ,  CPA
APPENDIX D. F i rm s  o f  C e r t i f i e d  P u b l i c  A c c o u n ta n t s
C o v e r  L e t t e r  
The Q u e s t i o n n a i r e  
F o l lo w -U p  L e t t e r
S T U D Y  ON C O M P U T E R  E D U C A T I O N
L o u is ia n a  S t a t e  U n iv e r s i ty  
D ep artm en t o r  A c c o u n tin g  
B a to n  R ouge, L o u is ia n a
D ear S i r :
In  an  e f f o r t  to  m atch  th e  b u s in e s s  c u r r i c u l a  lr. o u r  u n i v e r s i t i e s  
w i th  tn e  n e e d s  o f  th e  b u s in e s s  com m unity, I  am c o n d u c tin g  r e s e a r c h  
a t  L o u is ia n a  S t a t e  U n iv e r s i ty  in  th e  a r e a  o f  c o m p u te r-b a se d  man­
agem en t In f o rm a t io n  eye tem s (H IS ). The o b je c t i v e  o f  t h i s  s tu d y  
I s  to  d e te rm in e  w h a t you w an t c o l l e g e  g r a d u a te s  In  b u s in e s s  to  
know a b o u t  th e s e  s y s te m s . F o r th e  p u rp o s e s  o f  th lB  r e s e a r c h  a  MIS 
I s  d e f in e d  a s  an  o r g a n is e d  m ethod o f  p r o v id in g  e a c h  m anager w ith  
a l l  o f  th e  d a t a  t h a t  he n e e d s  ( b u t  none t h a t  he d o es  n o t  n eed ) 
f o r  d e c i s io n  m aking  p u rp o s e s ,  when he n e e d s  i t ,  and  In  a  form  
w h ich  a i d s  h i s  u n d e r s ta n d in g  and  s t im u la t e s  h i s  a c t i o n .  T h is  i s  
n o t  an e f f o r t  to  e d u c a te  co m p u te r t e c h n i c i a n s — I t  i s  an  e f f o r t  to  
e q u ip  b u s in e s s  m an ag e rs  to  e f f e c t i v e l y  w ork In  a com pu ter e n v i­
ro n m e n t.
By t a i l o r i n g  to  y o u r re co m m en d a tio n s , I t  I s  e x p e c te d  t h a t  a  s e r i e s  
o f  t h r e e  c o u r s e s  c o n s t i t u t i n g  two l e v e l s  w i l l  be a d e q u a te .
L e v e l 1— Two c o u r s e s  o f  th r e e  s e m e s te r  h o u rs  e a c h : T hie  I s  a  u u e r
o r i e n t e d  l e v e l  f o r  m a jo rs  In  m anagem ent, m a rk e tin g , and b u s in e s s  
f i n a n c e .  I t s  p u rp o s e  I s  to  e q u ip  m anagers  to  p a r t i c i p a t e  In  MI8 
d e s ig n  th ro u g h  e f f e c t i v e  co m m u n ica tio n s w i th  com p u ter t e c h n i c i a n s .
L e v e l 2 - -0 n e  c o u rs e  In  a d d i t i o n  to  l e v e l  1; T h is  l e v e l  I s  f o r  
a c c o u n t in g 'm a jo r s  an d  a d d s  m a t e r i a l  n e c e s s a ry  to  more e f f e c t i v e l y  
a u d i t  and  c o n t r o l  c o m p u te r-b a se d  MIS.
The w hole I n t e n t  o f  t h i s  s tu d y  I s  to  m eet th e  n e e d s  o f  th e  b u s in e s s  
com m unity , and  I  hope you w i n  make th o s e  n eed s  known by f i l l i n g  
o u t  th e  a t t a c h e d  q u e s t i o n n a i r e .  Y our r e p l i e s  w i l l ,  o r  c o u r s e ,  be 
k e p t  In  s t r i c t  c o n f id e n c e .
In  o r d e r  t h a t  o u r c u r r i c u l a  may be Im proved a s  soon  a s  p o s s i b l e ,  I  
a s k  t h a t  you p leaB e  r e t u r n  th e  q u e s t io n n a i r e  lr . th e  p ro -ad d ressed  
e n v e lo p e  by S ep tem b er JO, 1972 . T h is  w hole p r o j e c t  l e  an  e a r n e s t  
e f f o r t  t o  c o n s id e r  y o u r  w iB hes in  HIS c u r r i c u l a ,  an a  I  s i n c e r e l y  
hope t n a t  you  w i l l  s u p p ly  th e  in f o rm a t io n  n e e d e d , f o u r  c o o p e ra ­
t i o n  w i l l  be  m o s t a p p r e c i a t e d .
Youi’b t r u l y .
E. A. L e v in e , CPA
MOTE: PLEASE START ON OPPOSITE FAOE.
Subject nrea descriptions to be uoed when answering qucatlon 1 on the opposite page.
1. Baale computer concepts: The atudjr (in nontechnical terma) of computer operation, 
data representation, uajor machine components, and the nature of computer memory.
2. Advantages/limitations of » computer system; The atudy of problem oharacterlatlca 
co <a to recognlte thcae probltaa that a rew ell aulted for computer application aa well 
aa thoae that are not.
3* programming: The atudy of one or more computer languages such ae FORTRAN or COBOL
and problem flowcharting. Note that thla la not the aame flowcharting aa Hated In 
aubject area I*.
b. System flowcharting; The atudy of work-flow through both manual and computer baaed 
Information eyatem a.T nla la not problem flowcharting aa lle ted  In aubject area 3.
5- Simple system design: A more technical area than b above, reoulrlng some fam lll-
a rlty  with machine capacities, cost, speed, etc.
6. Integrated system design: This aubject area la one step beyond simple system design 
and would en ta il consideration of such matters aa compatible format configurations among 
the various subsystems and compatible timing for Input and output of the various sub­
systems.
7. Resorting techniques: The atudy of effective reporting. Thla subject area Involves
exceotlon-bssle reporting, the bulldlng-block ooneept, the human-behavlor aspects of 
resorting, analysis vs. almole data reporting, and format and timeliness of reports.
8. Internal control: For the ourcoaea of th is atudy, thla aubject area would be 
devoted to euch things as f i le  security, control of data, authorization for program 
changes and program uae, and the maintenance of back-up f i le s .
9. Batch croceeslng: The study of batch system characteristics and the Identification  
of applications suited for th is  system. Due emphaels la placed or. cost/benefit aspects 
of batch vb. real time systems. See aubject area 10 for rea l time Bystema.
10. Real time processing: The study of random access processing In batoh and real time 
aya teas. A real time system (for the purposes of thla study) Is one that offers nearly 
Instantaneous updating of records aa the transactions take place.
11. Auditing concepts: Refers to the consideration that must be given In any system to 
the establishment or an audit t r a i l .  Thla t r a i l  la required for Internal auditors. 
Independent auditors, and government agencies.
12. Systems feas ib ility  concents: The study of those charac teristics that Indicate the 
uae of a computer based management information system rather than a manual one. Em­
phasis would also be placed on management's role In the study, design, and Implementa­
tion of the new system aa wall as the afree t I ts  In s ta lla tion  w ill have on existing 
employees and departments.
13. Decision rule formulation: The study of the defin ition  of decision rules for those 
decisions that lend themselvee to computer manipulation. This subject area would also 
Involve a detailed examination of man/machine Interaction. That la , which decisions 
should the machine make without human intervention a t compared to  thoae tha t I t  should 
trenarer to a human fo r action.
lb . Evaluation of data processing department performance: The study of the various waye
In which the oerformance of a dsta processing department may be Judged in a cost/benefit 
context.
I f .  Project management! The atudy of various technloues which would be useful when 
Implementing a new system or a subsystem. Aaoecta such as s ta ffing  requirements, 
scheduling, completion deadlines, and the like would be emphasised.
18. Program documentation: Program documentation normally refers to tne detailed
description of a given nrograa's Input, processing, and output. However, fo r the pur­
poses of th is study I t  is used to refer to the study of the Importance of adequate docu­
mentation and an In te lligen t use of euch documentation as I t  re la tes  to system and/or 
program evaluation. Hethoda of insuring that a l l  documentation Is maintained on a 
current basis would be emphasised.
0CCTXON X. CURRICULUM DERICK INFORMATION
1. Following i t  •  H a t of management information systems aubject toouo (in random ordor) 
that may be important to your fine when hiring new ataff e«m'©era. diotir.etion i t  
made between audit ataff. tax s ta ff , management aervieeo acaff, sic . oecauue fre­
quently i t  le not known where a new o«n w ill u lt ls a t t ly  Le placed. please indicate 
the current Importanoe on Scale I ,  the depth of knowledge currently required on Soale 
I I , and the adequacy of the new s ta ff  member*e preparation on Scuie I I I  ( i . e . ,  how 
well wee he prepared In thle area by hie college vcrk?). When f illin g  in Scale I I I  
coneider only the Bachelor'e degree holders hired within the la s t  rive years. If  you 
mark "not important* on Scale X, leave Scales IX and I I I  blank.
Since many of the following terse seen d ifferent things to d ifferent people, please 








U m o -hQ. C i  M0T£: £ s  «j§ •  o Blank l in e s  a re  p ro v id ed  below « -h
*» e  u ♦* a  c  f o r  you add any o th e r  a u b je c t  ^  g  S. o,
S 3 8 .5  3  a re a s  th a t  you b e lie v e  snou ld  bo d* ^ a 8 «»>» a  g  >» u in c lu d e d . Space i s  p rov ided  on o >, c —-w
o w "* o *3 a  page h f o r  you to  d e sc r ib e  any * £ %, js©
t e  a  a  *i <2 s u b je c t  arc-ae th a t  you add. a c «a a,*a  oj t, ti o.. ^  S « >* o p. o -c c
•» 3 I. a  4) *1 I J4
2 2 2 2 5" k iH o cb a  c  s  > U ftj b
C D  C D  C D  C D  C D  Bao'c corapuvsr co ncep ts _________________[__1 I___1 C D
    ___  .__  ,____    , A d v a n ta g c o /llm lta tlo n s  o f a ___________  ___
C D  C D  C D  C D  C D  ao ap u te r s y s te m .........................................C J  C D  C D  C D
C D  C D  C D  C D  C D  Program m ing................................................. C D C D C D C D
I 11 11 1 1 11 I System flo w c h a rtin g  .............................    f " ' l  I I I 11 I
C D  C D  C D  C D  C D  31mple system  d e s i g n ................................C D  C D  C D  C D
I I [ D  C D  I 11 I I n te g ra te d  system  d e s i g n ........................C D  C D  C D  C D
C D  C D  C D  C D  C D  R e p o rtin g  tech n iq u es ................................C D  C D  C D  C D
C D  C D  C D  C D  C D  I n te rn a l  c o n tro l  ........................................ C D  C D  C D  C D
C D  C D  C D  C D  C D  B«teh  p r o c e s s i n g ........................................ C D  C D  C D  C D
C D  C D  C D  C D  C D  fleaI « » e  proceoalng  ................................C D  C D  C D  C D
C D  C D  C D  C D  C D  A u d itin g  co n cep ts   C D  C D  C D  C D
C D  C D  C D  C D  C D  System s f e a s i b i l i t y  c o n c e p t s ..............C D  C D  C D  C D
C D  C D  C D  C D  C D  D ecis io n  r u le  r o r m u la t lo n .....................C D  C D  C D  C D
 ______   _  _ _  E ra lu a tlo n  o f d a te  p ro cess in g  ___
I 11 11 1 1 11 1 d epartm en t perform ance ......................... I I i I £ D  I I
C D  C D  C D  C D  C D  P ro je c t  m anagem ent.................................... C D  C D  C D  C D
( 11 11 11 11 1 Program d o c u m e n ta tio n ........................... I I C D  C D  ■ I
C D  C D C D C D C D . _____________________________________ C D  D 1  C D  C D
C D  C D  C D  C D  C D _______________________________________C D  lD  C D  C D
c a 5
O ** Q.
■rt « «> p ** b E« 3 <U O.
h am a «) o* o 




CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD 
CD CD CD
Do newly hired s ta ff  members need to know a computer lucguagef e □NO
If  you marked *no,a go d irectly  to question u.
Lifted below are several computer ianguagca. Marx i .t  ar.c-W.; Luul your newly Aired 
s ta ff  members should know by placing a *i* in your f irm  preference, a u2“ In your 
second preference, and eo on. I f  two or more languages nave t:.t* same p rio rity , 
assign tnem duplicate numbers, Space la provided under "other—you identify* for you 
to add languages if  your cholcc(e) are not l is te d .
Should
know





1 ) ________________________ □
2 ) ________________________ □
How many coureea (a course le concidered to ce tr.re* aemeeicr :.ours.) in management 
Information systems snould be required lr. trie ur.dc*rgr&ouate amounting curriculum?
\jone
up t=? C3 n yiver 5
A. Hark lr. column I (celow) four or fevf*r euoject «**-•••< c t.n«, i -re  luus useful to your 
newly hired s ta ff xeeoers tn*r» man^ciaer.i information syute^u rc.&tcrial. Tnat is , 
colleges snould shorten these areas In exchange for ^ore exttMlvt* coverage of man­
agement information systems material.
fi. Mark in column II  (below) four or fewer subject are±,d t.:ui arc more useful to 
your newly hired s ta ff members tnan mana.-enent ini'g:m«. tl on systems material. Tnat 
is , colleges should not shorten tneue areas in exchange for mo*e extensive coverage 







Behavioral s c ie n c e .............................
Business finance ...............................................
Business law     ...............................................
Economics ....................................................





Physical educa tion .........................................
Physical science  ..............
Quantitative methods ( s ta tis t ic s )
Social science  ......................................
tfrltten  communications ..............................
Otr„er—you identify:
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section h i . BACtanouND information
1* Mirk the largest area served by the fir:a.
_  □  □  □
ntemationnl National Regional Loct.l
2. How cany accountants are on the s ta ff  a t your particular officet j I
(Do not Include secretaries and other c le rica l workers.} I 1
3* Does your fine audit c lien ts  who are u tilis in g  ooaputer-b«(ied accounting and/or
management Information systems? (Include those c lien ts using service bureaus or time 
shared systems.)
y  s ?
4. Does your firm design or help design computer-based accounting and/or management 
information systems?
Q  P
THE FOLLOWING QUESTION IS OPTIONAL.
Having respondent Identification  sim plifies follow-up procedures but Is not essential to
the study. I f  you prefer to remain anonymous, leave th is queotlon blank.
Firm name
Department
S tre e t  and number
<51 ty dt&te Zip
Respondent's name
Respondent's t i t l e
- -  -  SUPPLEMENTAL INFORMATION - - - - - - - - - -
I f  you added su b jee t a reas in queotlon 1 o f 9 ectlo n  I ,  describe  them here.
Place any comments you care to  make on thle etudy here.
2^3
At a n  a p p o i n t e d  t i m e  a f t e r  t h e  i n i t i a l  m a i l i n g ,  a  
s e c o n d  q u e s t i o n n a i r e  was m a i l e d .  Below i s  a  c o p y  o f  t h e  
f o l l o w - u p  l e t t e r  t h a t  was a t t a c h e d  t o  e a c h  q u e s t i o n n a i r e !
D e a r  S i r t
S i n c e  I  h a v e  n o t  y e t  r e c e i v e d  t h e  q u e s t i o n n a i r e  I  m a i l e d  t o  
yo u  on  A u g u s t  1 8 ,  1 9 7 2 ,  I  am w r i t i n g  a g a i n  t o  u r g e  yo u  t o  
t a k e  p a r t  i n  my m anagem en t i n f o r m a t i o n  s y s t e m s  r e s e a r c h  
p r o j e c t .  I f  y o u  h a v e  a l r e a d y  a n s w e re d  ( o r  a n s w e re d  a n o n y ­
m o u s l y ) ,  p l e a s e  d i s r e g a r d  t h i s  l e t t e r .
T h i s  s t u d y  i s  b e i n g  c o n d u c t e d  t o  g i v e  CPA f i r m s  a  v o i c e  i n  
t h e  c u r r i c u l u m  d e s i g n  s o  a s  t o  m in im iz e  t h e  a d d i t i o n a l  
t r a i n i n g  i n v e s t m e n t  y ou  w i l l  h a v e  i n  t h e  c o l l e g e  g r a d u a t e s  
t h a t  you  h i r e .  I  w i l l  n o t  p re su m e  on y o u r  t im e  by  r e i t e r a t ­
i n g  t h e  m e r i t s  o f  t h i s  p r o j e c t .  The few  m in u t e s  t i m e  you 
s p e n d  on t h i s  q u e s t i o n n a i r e  w i l l  be  r e p a i d  many t i m e s  o v e r  
i n  im p ro v e d  p e r f o r m a n c e  b y  new s t a f f  m em bers . P l e a s e  d o n ' t  
p a s s  u p  t h i s  o p p o r t u n i t y  t o  t e l l  u s  w h a t  y o u  w a n t .
A n o th e r  c o p y  o f  t h e  o r i g i n a l  m a i l i n g  i s  a t t a c h e d  f o r  y o u r  
c o n v e n i e n c e ,  and  I  hop e  t h a t  you  ( o r  a n  a p p r o p r i a t e  member 
o f  y o u r  f i r m )  w i l l  make y o u r  w i s h e s  known b y  f i l l i n g  o u t  
t h e  q u e s t i o n n a i r e  and  r e t u r n i n g  i t  i n  t h e  p r e a d d r e s s e d  
e n v e l o p e .  Y our r e p l y  s h o u l d  be  r e t u r n e d  b y  S e p te m b e r  30 , 
1 9 7 2 , t o  be  i n c l u d e d  i n  t h e  t a b u l a t i o n .  T hank  you  f o r  
y o u r  c o o p e r a t i o n .
Y ours  t r u l y ,
E . A. D e v in e ,  CPA
APPENDIX E . R e s e a r c h  T a b u l a t i o n
N o te i  The o r i g i n a l  q u e s t i o n s  a r e  
r e s t a t e d  i n  c o n d e n s e d  fo rm  i n  t h i s  
t a b u l a t i o n .  F o r  t h e  o r i g i n a l  w o r d in g ,  
p l e a s e  r e f e r  t o  t h e  q u e s t i o n n a i r e s  i n  
A p p e n d ic e s  A, B, C, an d  D.
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SECTION I I .  
Q u es tio n  1 .
GENERAL INFORMATION.
Number o f  c o u rs e s  em ploying  th e  com puter a s  a  








T hree F o u r F iv e
Over
F iv e
0  *4- 11 9 5 26






N ot A p p l i c a b l e ............ .
W rite  T h e ir  Own 
Use “Canned11 P rogram s
Some o f B o t h ................. .





Q u es tio n  3« Need o f MBA s tu d e n ts  to  know a  com puter 
la n g u a g e .
R esponse F req u en cy  








P r i o r i t y  r a n k in g s  o f com puter la n g u a g e s  and 
when th e y  sh o u ld  be le a r n e d .
Response Frequencies
Know
B e fo re
L earn
D uring R anking3, T o ta l
E n te r in g MBA _ 1 _ 2 - 2  -J t R esponses
FORTRAN IV 11 31 30 10 0 1 b2
COBOL 2 8 b b 2 0 10
PL/1 2 9 7 2 1 1 11
RPG
O th er
0 2 1 0 0 1 2
1) APL 0 1 1 0 0 0 1
2) BASIC 3 15 13 2 2 0 18
3) JCL 0 1 1 0 0 0 1
*0 S im u la tio n  1 
T o ta l  R esponses
0 1 0 0 0 1
aT o ta l  r e s p o n s e s  ex ceed  th e  t o t a l  o f th e  r a n k in g s  f o r  
FORTRAN and BASIC. T h is  r e s u l t e d  from  two re s p o n d e n ts  n o t  
co m p le tin g  th e  " ra n k in g "  colum n o f th e  q u e s t io n .
CQ & CQ £3 CO £3 CO CO CO CO CQ CQ CO
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Ox
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w o3| m oderately im portant
to oj very  im portant
no iexposure on ly
COo
w
elem entary understandingro to' vo
to oj| moderate competency
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i-1ro J d u r in g  B a c h e lo r ’s p ro g ra m
^  during MBA program
during e i th e r  or bothro oj 

























Q u es tio n  2 . Need f o r  c o l le g e - o f - b u s in e s s  m a jo rs  to  know a 
com puter la n g u a g e .
T o ta l
Yes No R esponses
R esponse F req u en cy  65  31 96
Q u es tio n  3» R e s p o n d e n ts  s e l e c t i o n s  o f com puter la n g u ag es  
and p r i o r i t i e s  a s s ig n e d .
_________ R esponse F re q u e n c ie s
R anking  ______  T o ta l
_JL _ 2 - 2 „ _ 4 - i R esp o n
28 22 5 0 1 56
36 19 0 0 0 55
3 4 9 8 0 24
2 8 10 7 0 27
0 1 2 1 0 4
2 1 0 0 0 3
1 0 0 0 0 1











T o ta l  R esponses
Q u e s tio n  4 .  Number o f MIS c o u rs e s  t h a t  sh o u ld  be r e q u i r e d  
in  th e  u n d e rg ra d u a te  c u rr ic u lu m  ( f o r  th e  
r e s p o n d e n t s  m a jo r .
O ver T o ta l  
None One Two T h ree  F o u r F iv e  F iv e  R esponses
R esponse
F req u en cy  7 19 31 26 8 0 5 96
249
Question 5. Selection of courses to shorten or not shorten 





4 A c c o u n t in g  ......................................................................  62
20 B e h a v i o r a l  s c i e n c e  ..................................................  23
2 B u s in e s s  f i n a n c e  .......................................................  40
1 B u s in e s s  l a w ....................................... . .....................   43
11 E c o n o m i c s ........................    29
4 4  E n g l i s h  l i t e r a t u r e   ................................  8
10 M anagem ent  .....................      37
13 M a r k e t i n g ......................................................................... 14
7 M a th e m a tic s   ..............................• • • • • ............... 22
2 O r a l  c o m m u n ic a tio n s  ...............................................  34
58 P h y s i c a l  e d u c a t i o n  ..................................................  2
47  P h y s i c a l  s c i e n c e  .......................................................  2
13 Q u a n t i t a t i v e  m e th o d s  ( s t a t i s t i c s )  ............  25
37 S o c i a l  s c i e n c e ..........................    7
9 W r i t t e n  c o m m u n ic a tio n s  .......................................  37
SECTION I I .  GENERAL INFORMATION.
Q u e s t io n  1 .  F i r s t  e m p lo y e r* s  d e s i r e  f o r  MIS t r a i n i n g .
Do N o t N o t T o t a l
Know A p p l i c a b l e  Y es No R e sp o n se s
R esponse F re q u e n c ie s  35 32 13 16 96
Question 2. Influence of undergraduate MIS training on 
career advancement.
Do Not Not Total
Know Applicable Yes No Responses
R esponse F re q u e n c ie s  21 39 9 27 96
250
Q u e s t io n  3* N a tu r e  o f  r e s p o n d e n t s  p r e s e n t  w o rk .
R e sp o n se
J o b  C l a s s i f i c a t i o n  F re q u e n c y
A c c o u n t i n g ..................................................................
E co n o m ics   ................................. ..
B u s in e s s  f i n a n c e   ..................
M anagem ent  ........................................................
M a r k e t i n g   ....................................
O f f i c e  ( o r  s e c r e t a r i a l )  A d m i n i s t r a t i o n
G ra d u a te  s t u d e n t  ...................................................
Law s t u d e n t  o r  law  c l e r k  ...............................
L aw yer  .........................
S y s te m s  a n a l y s t s  ...................................................
P i l o t  ...............................................................................
O t h e r .......................... .................................. .................
T o t a l  R e s p o n s e s
Q u e s t io n  4 .  R e s p o n d e n t s  m a jo r .
R e sp o n se
Ma.1 o r  F re q u e n c y
A c c o u n t in g  • • • • • ..............................    • 29
E co n o m ics  ............................................................................................ 3
B u s in e s s  f i n a n c e   .........................     9
M anagem ent • • • • • • • • • ................................     11
M a rk e t in g   .............  10
O f f i c e  ( o r  s e c r e t a r i a l )  a d m i n i s t r a t i o n  ..................  3
G e n e r a l  b u s i n e s s  a d m i n i s t r a t i o n  28
R e a l  e s t a t e  ................................      1
T o t a l  R e s p o n s e s 0, 9*T
^ I o t a l  r e s p o n s e s  f o r  t h i s  p a r t  o f  q u e s t i o n  do n o t  
e q u a l  t h e  t o t a l  f o r  q u e s t i o n  3 b e c a u s e  tw o r e s p o n d e n t s  d i d  
n o t  i n d i c a t e  t h e i r  e a r n e d  m a j o r s .
Q u e s t io n  ^ — C o n t in u e d .  T o t a l  r e s p o n s e s  c l a s s i f i e d  by y e a r  
o f  g r a d u a t i o n .
T o t a l












R e sp o n se  F re q u e n c y 18 38 96
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Response Frequency I k  7k 88
Question 3» Respondents selection of computer languages 
and priorities assigned.
Response Frequencies
R a n k in g
J t  "
T o t a l
_ 1 _2 - 2  . - 2 R esp o n se ;
FORTRAN IV 1 2 2 1 1 7
COBOL 10 2 0 0 0 12
P L /1 0 2 1 2 1 6
RPG
O th e r — y o u  i d e n t i f y :
2 2 2 1 0 7
1) ASSEMBLER
T o t a l  R e s p o n s e s
1 1 2 0 0 k
35
Question 4. Number of MIS courses that should be required 
in the undergraduate business curriculum.
Over Total 
None One Two Three Four Five Five Responses
Response
Frequency 0 7 22 22 19 5 10 85
253
Q u e s t i o n  5» S e l e c t i o n  o f  c o u r s e s  t o  s h o r t e n  o r  n o t  s h o r t e n  
i n  e x c h a n g e  f o r  m o r e  M I S  c o u r s e s .
R e s p o n s e  R e s p o n s e
F r e q u e n c y  F r e q u e n c y
D o  R o t
S h o r t e n  S h o r t e n
5 A c c o u n t in g   .............      53
19 B e h a v io r a l  s c i e n c e  ..................................................  22
3 B u s in e s s  f i n a n c e  ........................................................ 40
18 B u s in e s s  law   ................................................  11
6 E co n o m ics   ................    27
49  E n g l i s h  l i t e r a t u r e ................................   5
3 M a n a g e m e n t ................   4o
11 M a r k e t i n g .........................................................................  18
5 M a th e m a tic s  ....................................    25
2 O r a l  c o m m u n ic a tio n s  ................................................  39
53 P h y s i c a l  e d u c a t i o n   ...................................  2
41 P h y s i c a l  s c i e n c e .....................    4
4 Q u a n t i t a t i v e  m e th o d s  ( s t a t i s t i c s )  ............  39
46  S o c i a l  s c i e n c e  . . . . . ................................................  4
1 W r i t t e n  c o m m u n ic a tio n s  ........................................  50
25^
SECTION I I .  USEFULNESS OF INFORMATION SYSTEMS EDUCATION. 
Q u e s tio n s  1 -8 .  R esponse F re q u e n c ie s
1 .  P r e f e r  m a n a g e r  t r a i n e e s  t o  
h a v e  h a d  some MIS t r a i n i n g .
2 .  M an ag ers  who h a v e  h a d  u n d e r ­
g r a d u a te  MIS t r a i n i n g  
a d v a n c e  f a s t e r  t h a n  th o s e  
who h a v e  n o t .
3 .  A c o m m u n ic a tio n s  p ro b le m  
e x i s t s  b e tw e e n  f u n c t i o n a l  
m a n a g e rs  a n d  t h e  com pany*s 
i n f o r m a t i o n  p r o c e s s i n g  
d e p a r tm e n t .
T he m o st v a l u a b l e  MIS 
s e r v i c e  o f  CPA f i r m s  i s  i n  
t e c h n i c a l  EDP a r e a s .
5 .  T he m o st v a l u a b l e  MIS s e r ­
v i c e  o f  CPA f i r m s  i s  i n  
g e n e r a l  a r e a s .
6 .  MIS d e s ig n e d  b y -c o m p u te r  
t e c h n i c i a n s  g iv e  t h e  b e s t  
o v e r a l l  p e r f o r m a n c e .
7 .  MIS d e s ig n e d  by  c o m p u te r  
t e c h n i c i a n s  u n d e r  t h e  s u p e r ­
v i s i o n  o f  f u n c t i o n a l  
s p e c i a l i s t s  g iv e  t h e  b e s t  
o v e r a l l  p e r f o r m a n c e .
8 .  I t  m akes n o  d i f f e r e n c e  
w h e th e r  t h e  g ro u p  m e n t io n e d  
i n  s t a t e m e n t  6 o r  t h e  co m b i­
n a t i o n  m e n t io n e d  i n  7 
d e s i g n s  t h e  s y s te m .
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SECTION I I I .  BACKGROUND INFORMATION.
Q u e s t io n  1 . L a r g e s t  g e o g r a p h i c a l  a r e a  s e r v e d  by r e s p o n d in g  
c o r p o r a t i o n s .
R e sp o n se
F re q u e n c y
I n t e r -
n a t l o n a l  N a t i o n a l  R e g io n a l  L o c a l
33 11 1
Q u e s t io n  2 .  C om p an ies  u s i n g  c o m p u te r - b a s e d  M IS.
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R e s p o n s e s
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Q u e s t io n  3« Num ber o f  r e s p o n d in g  c o m p a n ie s  w hose m a n a g e rs  
p l a y  a n  a c t i v e  r o l e  i n  t h e  d e s i g n  o f  t h e  
com pany*s M IS.
R e sp o n se  F r e q u e n c i e s
O n ly  t o  a  
L im i te d  
Y es N o , D e g re e
^9 1 26
T o t a l
R e s p o n s e s
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Q u e s t io n  2 . N eed f o r  n e w ly  h i r e d  s t a f f  m em bers t o  know a  
c o m p u te r  l a n g u a g e .
R e sp o n se  F re q u e n c y  





T o t a l
R e s p o n s e s
117
R e s p o n d e n t s  s e l e c t i o n  o f  c o m p u te r  la n g u a g e s  
and  p r i o r i t i e s  a s s i g n e d .
__________R e sp o n se  F r e q u e n c ie s _______
R a n k in g
- i f
T o t a l
_ 1 _2 - 2 - 5 R e s p o n s e s
FORTRAN IV 2 l b 0 0 0 16
COBOL 61 3 0 0 0 6b
P L /1 0 0 1 0 1 2
RPG
O th e r — y o u  i d e n t i f y
1 1 0 2 0 b
1) ASSEMBLER 0 0 1 0 0 1
2 ) BASIC
T o t a l  R e s p o n s e s
2 0 0 0 0 2
3 9
Q u e s t io n  b .  Num ber o f  MIS c o u r s e s  t h a t  s h o u ld  b e  r e q u i r e d  
i n  t h e  u n d e r g r a d u a te  a c c o u n t in g  c u r r i c u lu m .
N one One Two T h re e  F o u r  F iv e
R e sp o n se
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R e s p o n s e s
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Q u e s t io n  5» S e l e c t i o n  o f  c o u r s e s  t o  s h o r t e n  o r  n o t  s h o r t e n  
i n  e x c h a n g e  f o r  m ore MIS c o u r s e s .
R e s p o n s e  R e sp o n se
F re q u e n c y  F re q u e n c y
Do N ot
S h o r te n  S h o r te n
0 A c c o u n t in g   ............................................................  112
17 B e h a v io r a l  s c i e n c e ........................   22
2 B u s in e s s  f i n a n c e .............................   38
6 B u s in e s s  la w   ................     k j
2h E c o n o m i c s .............................    20
72 E n g l i s h  l i t e r a t u r e ..................   7
8 M a n a g e m e n t ........................................................ . .  * e . 11
56 M a rk e t in g  .....................................................................   7
^  M a th e m a tic s  ..........................    39
b  O ra l  c o m m u n ic a tio n s   ...................................... 71
81 P h y s i c a l  e d u c a t i o n  ..................................................  1
55 P h y s i c a l  s c i e n c e  ........................................................ 2
5 Q u a n t i t a t i v e  m e th o d s  ( s t a t i s t i c s )  ............  20
30 S o c i a l  s c i e n c e  ....................................    2
1 W r i t t e n  c o m m u n ic a tio n s  ........................................ 92
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SECTION I I .  USEFULNESS OF INFORMATION SYSTEMS EDUCATION.
Q u e s tio n s  1 -8 .
1 . P r e f e r  new s t a f f  members to  
have had some u n d e rg ra d u a te  
MIS t r a i n i n g .
2 . S t a f f  members who have had 
u n d e rg ra d u a te  MIS t r a i n i n g  
advance  f a s t e r  th a n  th o s e  
who have n o t .
3 .  A com m unications problem  
e x i s t s  betw een  th e  f irm * s  
s t a f f  members and th e  mem­
b e r s  o f c l i e n t s 1 in fo rm a­
t i o n  p ro c e s s in g  d e p a r tm e n ts .
b .  The m ost v a lu a b le  MIS
s e r v ic e  o f CPA f irm s  i s  in  
t e c h n ic a l  EDP a r e a s .
5* T he m o s t v a l u a b l e  MIS s e r ­
v i c e  o f  CPA f i r m s  i s  i n  
g e n e r a l  a r e a s .
6 . MIS d e s ig n e d  by com puter 
te c h n ic ia n s  g iv e  th e  b e s t  
o v e r a l l  p e rfo rm a n c e .
8 . I t  makes no d i f f e r e n c e
w h e th e r  th e  g roup  m en tioned  
in  s ta te m e n t 6 o r  th e  com bi­
n a t io n  m en tio n ed  in  7 
d e s ig n s  th e  sy s tem .




G P G M
© © 3 W) ©
© 45 © cd GO
43 g P G co G
cd o •H O
o cd © 0) E X» Pi
•H G © 10
rH >s 2  H © ©
Pi rH E W) ©  © rH G
Pi tlD cd G © UO
cd G ©  CQ W) G G «Ho (1) *H cd W) O cd
P g G *C3 to cd G Po p •H P o
G CO cd m p
12 5b A 6 b 1 117
30 29  A6 10 3 118
25  b l  36  10 6 118
26  3 6 17 65 117
26 72 15 3 1 117
18 1 2 5 90 116
93 5 1 0 116
21 0 2 3 89 115
7 . MIS d e s ig n e d  by com puter
te c h n ic ia n s  u n d e r  th e  s u p e r­
v i s i o n  o f f u n c t io n a l  s p e c i a l ­
i s t s  g iv e  th e  b e s t  o v e r a l l  
p e rfo rm a n c e . 17
SECTION I I I .  BACKGROUND INFORMATION.
L a r g e s t  g e o g r a p h i c a l  a r e a  s e r v e d  b y  r e s p o n d in g  
f i r m s .
I n t e r -  T o t a l
n a t i o n a l  N a t i o n a l  R e g io n a l  L o c a l  R e sp o n se s
6 3 21 87 117
Num ber o f  a c c o u n t a n t s  e m p lo y ed  by r e s p o n d in g  
o f f i c e s .
N um ber o f  R e s p o n s e

























T o t a l  R e s p o n s e s 117
a A p p a r e n t l y ,  t h e s e  tw o f i r m s  w e re  r u n  s o l e l y  by  t h e i r  
o w n e rs .
Q u e s t io n  3» N um ber o f  CPA f i r m s  w i th  c l i e n t s  u s i n g  c o m p u te r -  
b a s e d  s y s te m s .
T o t a l
Y es No R e s p o n s e s
Q u e s t io n  1 .
R e sp o n se
F re q u e n c y
Q u e s t io n  2 .
R e sp o n se  F r e q u e n c i e s 98 19 117
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Q u e s t io n  k ,  Num ber o f  r e s p o n d in g  f i r m s  t h a t  p a r t i c i p a t e  i n  
MIS d e s i g n .
T o ta l
Yes No R e sp o n se s
R e sp o n se  F r e q u e n c ie s  82 36 118
APPENDIX F . A n n o ta te d  B ib l io g r a p h y
N o te i  R e p r in te d  w i th  p e r m is s io n  o f  
t h e  p u b l i s h e r .  A s s o c i a t i o n  o f  S y s te m s  
M anagem en t.
A N  A N N O T A T E D  B IB L IO G R A P H Y  C F  T E X T  B O O K S  
O N  M A N A G E M E N T  I N F O R M A T IO N  S Y S T E h /T ;
BLRKO W I1Z. N athan . and M uwoo R obertson . i t .  A u to ­
m atic Data Processing am i M aiuvcsm 'm . liih m u it Cali­
forn ia . Hickson Publishing C om pany, 1969 
A very clear and  easy-to-rcad descrip tion  i* give.. oi J a u  
processing. Part 4  deals w ith >ystcin-» design piin.j.-iA  In n n  
the  view poin t o f  efficiency oi operation*. Pari S o iic ll, dc 
scribes m anagem ent's  respoiisirithm  •. f i r  au tom atic  • t»ra 
processing w ith a  glimpse o f the tu tu rc . This is a useful b ack­
ground  book lo r the  apprentice  m anagem ent in fo rm ation  
system s designer.
BLUM ENTHAL. Sherm an C. Managem ent In lo rn ia tio n Sys­
tem s: A f r a m ew ork for P b o m i^  an J  Developm ent EnuJe- 
w ood  C hfls. N .J. Preniice-Halh Inc . 1969.
A very com prehensive trea tm en t o f  operating  and inform a- 
tinn  system s is p resented  in this 200-page lunik It o. a clear 
and analy tical presentation  o f  system s cuncept* s u ;  ting w ith 
co m p an y  planning and objectives, developm ent o t a system , 
taxonom y and n o m en id a tu rc , o perational tram ew ork  foi 
system s, and  con tinu ing  w ith live ch ap te rs  on  system s 
design.
Each stage o f  developm ent and design gives a concise tre a t­
m en t o f  ac tiv ity , scope, objectives, related activities, re­
sponsible organizations and  positions, docum ent* used, 
do cu m en ts  p io d u ce d , and p rocedural steps. T he te x t  is p ro ­
fusely illu stra ted .
BOGUSLAW , R o b ert The New U top ians. Englew ood Cliffs.
N J . :  Prem ice-H ali. 1965.
B ook describes an a tte m p t to  in tegrate  the problem s and 
techn iques in the  analysis and  design o f  contem porary  large- 
scale com puter-based  com m and c o n tm l system s in to  the 
fo rm ulation  o f  social theories and  the design o f  social sys 
terns.
B O lT h L L E . Wayne S. C om pu te r  O riented  Business S w  
terns. Englew ood C liffs, N .J.: Prentice-Hall. Inc . 1968. 
The h istory  o f  com puters , na tu re  o f  co m p u te rs , un i tools 
o f  the system  designer are covered. The lau c r  hail o t tnc  
book  deals w ith business in fo rm ation  system s.
BOWER, Jam es B., and  William R . Welke (cd s .> Financial 
In fo rm atio n  System s. B oston: H oughton  M ifflin C om ­
pan y , 196#.
A b ro ad  sp ectru m  o f  readings is covered in well organized 
sections o n  In fo rm atio n  System s, Total System s, A ccounting 
System s, O rganizations for System s, C om puter System s, 
In te rn a l C o n tro l, an d  System s Investigations and  Techniques. 
T h e  articles are  prim arily  from  accoun ting  jo u rn a ls  and  the 
H arvard Business Review.
B k K il.l.M . <\ i lu-iiiitiii J. lo jsk iu , an d  T heodore
T illo n  ! \ j .. . » - •Mth: l;u l.k-.:isiuiv-Mal>irtg. New Y ork: 
The M cuiu!!;-. ' ,uup.i iv 1968.
P a n  I t>i c.is t> . • l»*iv,„ uc .e jxp* ihe  top ics o f  in fo rm atio n  
and decision Th i u .aiim ig th ree  p arts  ex p o u n d
upo n  m m  u io id s  e lc . to .iiic  m lo n n a tio n  system s, an d  Sys­
tems,'. '6 0  | 'io - ia i.i i :u u  .* i !«»x boo k  is designed fo r s tu d en ts  
Ui i .  becom e e o rw p u c : p n g ian .m e rs .
UI. R t K. G ilbert. Tin > o n p t .te i  .'vce. New Y ork: H arper & 
Row . Publishers, l ‘>65 
A brief ircam w nr ! d ie com puter an d  its  p o ten tia l for 
m anage.ncui i /  tin  iu ilio r  and the  e d ito rs  o f  F o r tu n e  
magazine.
Bumik-sv Sysic*.i-». C'u^- lai .l A ssociation  for System s 
M anagem ent, 1970 
In tro d u cto ry  c i t .p ie t .  . s t r id e  a concise descrip tio n  o f  m an­
agem ent and sy stem -co n cep t* . S tep-by-step  p ro ced u res  are  
given for s ia rtu .g  die  sy n c  n design, ch a ttin g , o ffice  lay o u t, 
s> stents analysis, syv.cms insta lla tio n . F o rm s design and  
w ork  m easurem ent in m e office are  covered . T h e  la t te r  seven 
chapu-rs deal w u h  in fo rm atio n  ciorage an d  d a ta  processing.
CH O R A FA S. D inuui.- N. C un tio l System s F u n c tio ns and 
Program m ing A j.p o  ach.'s. V olum e A: T h eo ry , V o lum e B: 
Applications N e w ’York* A cadem ic Press, 1966.
Focus i* or. data .v m i  <i a. .j p rocessing system s in the light 
o f  coin.j ..c i  techii.ii Despite th is hand icap  o f  a narrow  
approach . h e  bool, provide* jn  ex cellen t co n cep tu a l exam - 
iftation o f  da ta  o  n.v.u op; . .u jm n e s ,  fu nctions o f  d a ta  sys- 
tu r .  general s tru c tu ic  -f ih to in ia tio n  processing, p rincip les 
v*l system s .naty s .s  d a ta  a  l le a io . .  and  teletr& nsm ission, 
system s sm.uiaJi-.n system s reliab ility , and  program m ing 
for ical-tim c d u ty . Volum e B consists  o f  case studies.
CH U R CH ILL. Nt.il C. Jo h n  H K um pstcr, and  M yron 
Uretsky Com mute. Ba^ed In fo rm a tio n  System s fo r Man- 
agemerii. A Survey New Y oik N ationa l A ssociation  o f  
A ccoun tan ts. I W '
T im  nior.ograpi, p ^ c u i s  ti e leswlts o f  an in -dep th  stu d y  o f  
I2 o o m p a n it* . Ih e  Miyec lives w cic to  s tu d y  th e  use o f  com ­
pu ters in b u s i n g  tr.d a ;.. h i w co m p u te rs  are be ing  used to  
process m anagem ent •nt<>in::moii h o w  they  in fluence the 
various a.-.p-^n \A the n ia j .u ru ’s task , and  how  the  m anager 
is utiliz ing  tf.o ,  >;upu: i s  irce. now*. I insights in to  the  s ta te  
o f  the  a rt .m.l ,1,.- n.-ar fu iu ic  can be gained  from  th is  book .
CLELA N D . Daviu . : iu  tvtiiiani King S ystem s Analysis and  
Pro ject k ia n r^ m .-n t .  New Y ork: M cGraw-Hill Book Co.. 
1968.
Divided in tu  f in e r  p a rts , (his nook devour* the h r . i  iw.# i>> a 
conceptual discussion of m anagem ent, sy stem . t m i o  p i. plan 
ning. and decision m aking, as Uickgr* m id fui an m -dcptu 
proach  to  p ro jec t m anagem ent.
CROW LEY. Thom as H. U nderstanding  ( .'om puur* . Sew  
York: M cGraw-Hill B ook C o .. \ W  
This book explains co m p u te t (unctions, co m p o n en ts , and 
som e app lications to  th e  neo p h y te .
C liA D R A , C arlos A. (ed .). A nnual Review o i  inioni)j_tn it 
Science and  T echnology. Vol. ? New Y ork: Jo h n  Wiley 
& Sons, Inc ., 1967.
H u s  series o f  papers p resen t, com pare, and  evaluate  tnc 
m ost significant w orks on  in fo rm ation  system s. The view­
p o in t is prim arily  one o f  m eeting user iie-ada ra th e r  than  a n a ­
lyzing user needs lur decision  m aking. S-rvei.il articles deal 
w ith  design, evaluation , and  organization  m  in fo rm atio n  s>;, 
terns in this lim ited  sense
DLAU DLN , John  and W arren M cEarlun. M anagem ent In ­
fo rm ation  S y s tc im ^ T ex t and Cases. R iehaid  D Irw in. 
Inc., 1966.
T he fu s t  chap ter discusses system s w ith  th e  re m a in d e r .»  
the tex t being co m p u te r  o rien ted  Cases take up  over tw o  
th irds o f  the book . M ost o f  the  caves arc very brief ui tcr-iv, 
ofprovid ing  in fo rm atio n  required for sy su .no  desivn
DO NA LD. A.G M anagem ent, In fo rm ation  and b o u  rns.
New Y ork I’crgam on Press. 1967.
A b rie f b u t u ilo tm ed  survey o f  in fo rm a tio n  and »ts place m 
the  m anagem ent process, plus the  “ how  to ”  approach  used 
in system s design Includes m any  easy to  u n d ers tan d  m an­
agem ent science techniques.
ECKM AN. D onald P. te d .)  S ystem s. Researcn  and  Dcsmn.
New Y ork: John  Wiley & S ons, Inc., 1961.
Papers presen ted  a t the  First System s S ym po> iur. at Coae 
In stitu te  p resen t varied u nrela ted  top ics w ith  wide v j/iz iio n s  
in quality .
E L U S . David O ., and F red  J . Ludwig. System s Philosophy 
Englew ood Cliffs, New Jersey: Prcntice-H all, liu  .. 1962. 
A lthough application  o f  system s design and  analysis i* tlic 
field o f  engineering, m any  o f  th e  b o o k 's  chapit-rs are in  non- 
m athem atical languages u n d e rs to o d  bv system  designers. 
Basic system  concep ts, design and analysis, special problem  
areas, o pera tiona l app ro ach , and  system s techno logy  fo re­
cast fall in this categor. T he second h a lf  o f  the boo k  deals 
w ith system s design in a m ilitary  ap p lica tio n , and  e o n u m *  
m any  ideas o f  value to  the  general s tu d en t o f  system s.
F.MERY. Jam es C. O iganiza tion  P la n n m ^ a n d  C o m ro l Sys- 
terns. New Y ork: T he M acm illan C om pany , 1969.
This b n e f  b ook  discusses the  system s c o n cep t, the  o rganiz­
a tio n  as a  system , technology o f  in fo rm a tio n  system s, e c o ­
nom ics o f  in fo rm atio n  an d  p lann ing  and  co n tro l. I t  d iacussts 
m ore o f  s tru c tu re  than  o f  trea tm en t o f  i ts  m aterial-
I lS k  t . f  >i;;i •• I ; I -\i .)•, .r, «<t ihisiii'-SN Sy\j;'{u.v 
I u i.J  ,va> i’ll I ' v* I. e.l>-es,q- I'nMisUvis, I9b7 .
A . »u*i i ..|K Liulfv ju t ,  ,i . .i , • :| i .: by the I acu ity  ot ike
t n .v . i t . . ,  ,.! ’............ .................. . .. .Kialy iiv.il w ith o u t being
m .i t l ’.v*u:.:iival Sc\=  . .;i p . . , -  % ! • . . .» ih  die n j tu rc  o f  sys- 
o ius, “ .iucctivi* u.'wr.i-.a.i ».-i u-i >y>teii. co n tro l,” and  ef- 
li.M icv  ot ayM .ir.s
l-O R t.S T tK . Jay W. Ir. iu r i -u lD y  u am ic i. C am btidgc, Mas­
sachusetts . M il Ptc*>. 1 9 o l.
U:,s boo k  piovidcs a ,.c..*ik-d d escrip tion  o f  how to  con- 
so u c t  com plex  model:, rut all o p e ra tio n s  in a co m p an y . Ef* 
lec ts  o f  v an v u s m in p u ts  on  m any co m p an y  variables 
...c .i; v... \  m anagerial v iew poin t is taken  and
v. i i .i.c- a i c .ju ia  me it I or the m odel* described.
GA GN E. K ooejt '.{ . a: :i « iojacal P riu c ip le s jn  System
Ix-vciopm eiit. New Tu-k  r in lt, R inehart and  W inston, 
1962
A series o i >pei;a!!\ \ ep.t cd  ci.ap ters by num ber o f  experts  
ce.vu* m any . - i n  - r.;„is in (e la tion  to  system s design.
Psyclt jloyy ai.'l -a m n .  ■:«>/»->j>uu;itt h um an  capabilities 
and lim itation? .'dative i»* eq u ip m en t and  system s, tasks and 
tra ining, .md c% A . ..o i.-,. • -* u s u m  perfo n tian ce  are  m ajor 
topics.
( i . \L l  A C illbR  i* .M six :.iem  In fo rm ation ; System *
and the C o rn j-» u r Nev \  . :k Am erican M anagem ent 
Asst>cia.ii.n. i -ro l 
K . p i t  i.,v i \ . , vk  ... i ;i.: carl* u u d io sb y  the
A m en c jn m au a.* ,... . . . . u  •*. *. » d c .cn m iu  the im pact
o f co m p u te rs  mi i;!.. i ui .Hid how in fo rm a tio n  system s
cou ld  be designed l n , i - . j c . tw o t.i.-.e studies.
GLANS. Thom as l: . .i r.i M-mugein.'m System s New  York: 
i lo l t.  RiHvliafi. tn J  \Y i..'to ii. 19ofc».
Detailed piocc-.luies I. . jn  J.- 'in c  Uu- p resen t system , deter- 
nuuir.g sy-jter.; teq iu u n i  .-»»•*. ..ud .^  i0 i,ing a new  system  are 
described. The devxh j . . . .  i t -j *. -  w ivsicm  plan  for hypo- 
th itic a l conipj.-n  u  w oiac .1 v - t iY.is is a p ractical, easy-t<v 
tead  tex t, w liicn ,vc uln in* -I vaiuv lor in -com pany tra ining 
but is n o t Co: vCj tuuU;, wn'-in.-'i
t/R E E N W O O D  W in.jiii I . (eu  i. i te :is in n  T heo iy  a n d jm  
fo im atn .r. Sysw m * C ;r. .n,, o . S .m h v .c s ic tn  Publishing 
C o .. 1969.
This book is o r tu n i /a i  ,:>u- *•%«.?< l. j-ic.ii *ectioiis to  cover 
the range i l to p ic i K-lr-..ur to  n .i-iin .-in .m  system s. These 
are decision thc<.;>. h u s i , j - r c .n U . . .  -olving, decision in­
fo rm ation  systc ;is in tone....ton  l.-ctsioii m odels, env iron­
m en t. >>rgamzjiioi..;l dv. i^-. o nt,.;i». u r and c o m p u te r  in- 
f '- r .n itio n  co n n ..!  i s i . , i  rac  4 ?  ju ic h -s  include a  num ­
ber o f  good a itu ic  a but j i  . j  i.:igc n u a ib e i o f  articles to o  
short to  be a.iy•ti.i.i.j b . ,  •. L.L-...U*.
G R U E N B tR G F R . F reJ je d .l.  G n ti Iv c io rs  in DatajM an- 
jg em ciU .L 'n g W o n J  Cii is. N J I’u M ia - l la U . 1969.
T ic  papers are  from  tlic sym posium  on Critical fa c to rs  ,n 
Data M anagem ent o f  1968. The 13 papers live u p  to  liie 
title  w ith  coverage o f  timc-vhuiv.ig. governm ent m-.phcat.uvn. 
in da ta  m anagem ent, da ta  ;r..«<sn->Mon > o ltu u r .. u:>, iargi 
da ta  bases. A descrip tion  o f  .he  New Y..rk S iuck i 
LDP system  is included.
H A LL. A rthur D. A M ethodology f‘*i System s l .r^  i.e Tire.  
P rinceton . S ew  Jersey: D Van No>irand C om pany. Inc 
1962.
This is a m onum ental exposition  on  system s Uesigji h a m  an 
operational approach . It has becom e the classic tit the tieid 
o f  system s. It is prim arily  verbal in u s  analysis and  synthesis, 
although b rie f m athem atical ex p o sitio n s  appear scattered  
throughout
H A R t,  Van C o u rt. J r  System s Analysis: A JJ ia ^ n -k u  A p­
proach- New Y o rk : H a tco u ri. Brace & W orld. Inc.. 1967.
A concep tualized  approach  to  system s, system s ch arac te r­
istics, and  s> stem s analysis and  diagnosis is taken . Ab^trac 
tion  o f  system s analysts is such th a t the reader m ust be able 
to  bridge a considerable  gap to  u n d e rtak e  application- The 
a u th o r uses w hat m athem atics he needs a t various po in ts 
th ro u g h o u t the  b o o k , b u t provides appendices to  h e lp  (he 
reader refresh h is  know ledge o f  m atrices, transform s, e tc .
HEAN Y, D onald F. Develop m en t o f  In fo rm atio n  Sy stem s 
New  Y ork: R onald  Press, 1968.
This volum e was w ritten  to  reduce the  com m u n ica tio n s  gap 
betw een business m anagers and  in fo rm a tio n  system s spe­
cialists. The principal topics arc des.gm ng the  in fo im atio n  
system , eq u ip m en t an d  co m m u n ica tio n  netw o rk s , p rogram ­
m ing, p rogram m ing and  opera tiona l fac to rs , As a  m em ber o f  
General E lectric’s c o rp o ra te  s ta ff, Dr. H eany p resen ts a  
p ractical au th o rita tiv e  ap p ro ach  to  all aspec ts o f  his subject. 
The b ook  is well illu stra ted  w ith  ch arts , diagram s, and form s.
HOPEM AN. R ichard  J .  System s A nalysis and Om :r,um ns 
M anagem ent. C olum bus, O hio : C harles E . M errill P u b ­
lishing C om pany , 1969.
This is a  boo k  w hich  really rela tes system s con cep ts  to  the 
em pirical w orld  in a m eaningful m anner. P art 1 discusses 
system s con cep ts  and  design, the  env ironm enta l system  
stru c tu re , and  th e  firm  as a system . A c h ap te r  com paring  
classical, neoclassical, and system s approaches to  organiza­
tion  th eo ry  provides som e ex cellen t insights. P art II descends 
in to  a  trad itiona l trea tm en t o f  p ro d u ctio n  system s, p rim ar­
ily dealing w ith  logistics.
JO H N SO N .R ichard, F rem o n t K ast and Jam es R osenzweig. 
T he T heory  an d  M anagem ent o f  System s. 2nd  cd. New 
Y ork: McGraw-HiU B ook C o "  1967.
This b o o k  is a w idely used  te x t  in  th e  sub ject area o f  m foi- 
m atron  system s an d  m anagem ent. I t a tte m p ts  to  take the  
classical fu n ctio n s  o f  m an ag e m en t^ .e ., p lanning , organizing, 
con tro llin g ) and  e xp la in  th em  in term s o f  system s concepts. 
A lso included  are  app lications such as program  m anagem ent, 
and  n e tw o rk  analysis.
1 l*. J* a  u;v.T.i«‘ (\.;;i£ u ;'.‘r ai'.J the  Executive. Fugle* 
w o.si (  M'fi Nvw Jci'*.i-\ P ien i'cc -il.ili, Inc ., 1965.
A v m  icadal le and practi- d  ueaii<e w hich e x p lo its  the  
,’t<!.ipii.ci ■ h. : i - m i ) *iu- M jtijgvriK M  po in t o f  view. It dis- 
usv«e:. Mil-Vfc i- .is- :ih;u lu the cMWUivc. The book 
u n p h  liltisu .iu-J i,.h»ut w ith c.:ws and  descrip tions 
<■; .»eiujl a stem?. vmp: >y*-». i-> .•onipmiit's and applications, 
ii tells c »CkOiiif> il.o , i »„•. ..I! iiungs he needs lo  d o  in or-
d i : ■ l U - . u l t  j  c o r . i . u - i . - i
L A //A K O . V u io i  S\ and  P rocedures ' A H andbook. 
2nd  ed F.ngicuuod ( o i ls .  New Jersey: P ienfice-H ail,
Inc.. 1968
Tins is ih ‘ 2nd c»fiti.»i. >i i a / 'u io Y  classic boo k  which is 
IjrfcJvy for dwr j j  siciii- | u 'lc i i .o i i j J - (he system s analyst, 
('m npi.-.w ig 18 4f|-.»iuu.s „ ti'i-u c d  studies, the  boo k  ranges 
tiu m  a b ro ad  im ro d u c iw v  m vcius.on o f  system s and p ro ­
cedures through the ».m i j  i;-.v >>| th .  fields o f  business ap- 
plications n. a “ how i. J  «“ approach .
LLE . T  il. G F. Adam - .u,.: vV M. G aines, Co m p u te r Proc- 
ess C o n tro l M c d d n  ^  and f ip tm u /a t io n . New Y ork: 
Jo h n  Wiley & Scats. Inc t- '6 8 .
Role o f  co m p u te r p r-x e is  c«xitrol system s, a  d escrip tion  of 
various aspects o f  f m ' . c h . p h y s i c a l ,  econom ic, proce-* 
duraJ. and o u u l !  jr.i m.> h is. and techn iques for devel- 
oprne tnv modt-ix a rt  covt-n-a w ,:h  a very large n u m b er o f  
diagram s, c h u iu , and  tables. i he la tte r  h a lf  o f  the  book 
deals v .iin  tiic oprinii/utiiv* prob lem  and requires a k n o w ­
ledge o f  calculus aitu :tl i ; : 1 \ ope i ations.
M anagem ent lutVnnasiM . j  _>ionii C leve land ,O luo : Asso­
c iation  fo r  System s M oiuconu-m , 1969.
Part o f the  c c m .n u m g  Bookshelf Scries designed to  up d a te  
the  system-* u rc tc ^ i- in a l in -p i\ .i fk  areas o f  in fo rm ation . 
Tins valuable- ho>>k c o m iu .s  sem inars given al past Inter- 
national bysK iro  M i a u l s  < n i lk  subject o f  MIS.
M ARTIN O, K.L. M lv M iih o d u io g y  W ayne,P a.: MID 
Publication*. D iv is io n  o f  In fo rm atio n  in dustries. Inc., 
1969
Tins book was w :m ci- if. til the need fur a non-tcchm cal 
perspective on M anagem ent Ir.fu in tati.iii System s. A fter a 
ch ap te r  on  p lanning  m e v , >tom :1k  b\K>k covers m echanics 
such as decision i-b ic s. com  m ic t graphics, so ftw are , and  
retrieval An overview o f th i “ progiarnm ing universe”  is 
given and a concluding  ch ap te r  on im plem enta tion .
M tM lL LA N . Claude anu iL*.hanl G onzalez. System s A nal­
ysis. H om ew ood, lilm  us K icii.ud D. Irw in , Inc., 1968.
A tex t for courses m ,y aeni.. in business c u m e u -
lums. The tex t is ,n a i .u  ..-n/'.-d by (1 ) progress from  p a rtic ­
ular m odels to  the geiu-iai i:.uck! or case, and  (2 )  progress 
from  co nsideration  of s d. sy to  co n sid e ia lio n  o f  the  
com plex  o f  su b  s\ ste.iia uc the e n ti i .. firm . M anagem ent 
science an d  opera tio n s  rcseaich  techn iques are  discussed 
and  illu stra ted .
M cD O N O U CH , A d ro it M. In fo rm a tio n  E cw io im csa iid  Man 
agem ent System s. R ichard  D. Irw in , in c .. i9 o 5  
A p ioneering  w ork  on  the  m anagem ent o f  in fo rm atio n . tins 
b o o k  p iesen ts a scientific approach  in  the subject- M odels, 
s tru c tu res , and  taxonom ies are developed for a  general in ­
fo rm a tio n  th eo ry  including  the p ro d u ctio n  and  econom ics 
o f  in fo rm a tio n  W ritten  fro m  a business system  v iew p o in t. 
th is  b o o k  does n o t trea t m ath em atica l aspects o f  in lo in ia - 
t io n  theory
M EADOW , C harles T . The A nalysis o f  In fo rm ation  System s, 
New  Y ork: Jo h n  Wiley & Sons. 1967.
S u b titled  “ A P rogram m er’s in tro d u c tio n  to  in fo rm a tio n  R e­
trieved ,”  this boo k  deals p ru n a iiiy  w ith  c o n cep ts  o f  in fo r­
m atio n , da ta  files, o rganization  o f  files, and gcncm lly w ith 
d a ta  processing an d  retrieval. It is a com prencin ivc  book , 
co n c ise , and  co n cep tu a l in n a tu re , and su itable fin  bo th  
m anager and specialist.
O pera tions R esearch and T he Ix sig n  o t M anagem ent Inlor- 
m atio n  System s. Synposium  sponsored  by  the  Technical 
A ssociation o f  the  Pulp and  Paper In d u stry . S c o tt Pape; 
C o .. M arch 28-30, 1966. New Y ork  TA PPI, 191.7.
Papers deal w ith  an in tro d u c tio n  to OK techiiiqi.vs. m odel­
ing  in the  variuus fu nctional -reas . the  "T rim ”  p rob lem , and 
tw o  supp lem enta l ch ap te rs  on  m anagem ent in fo rm ation  
system s. The title  is a m isnom er and  anyone  seeidng insights 
in to  in lo rm u tio n  system s, o th e r  than  sonic O R problem s, 
will be greatlv  d isap p o in ted  b y  the scan t a tte n tio n  o f  tw o 
term inal articles.
O ptim al System s Planning. In te rn atio n a) Fed era tio n  o f  A u to ­
m atic  C o n tro l Sym posium  Proceedings. Ju n e  20-22. 1968. 
New  Y ork: T he In stitu te  o f  E lectrical and  E lectronic 
Engineers, 1968.
A lthough  a n um ber o f  papers deal w ith  specialized m odels o f  
p lann ing  such  as those  for u tilities, forecasting , travel p a t­
te rn s , an d  w ater resources, there  are  a n um ber o f  papers o f  
b ro ad  in te rest to  system s scien tists. The na tu re  o f  system s 
p lann ing , p lanning  o f  large system s, and  soft-decision  engi­
neering  are  exam ples o f  papers o f  in terest to  m anagem ent 
system s designers.
O P T N E R . S ta n fo rd  L. S ystem s A nalysis for Business M an­
agem ent, Englew ood C liffs . New Jersey: Prenticc-H all. 
7 968 .
T his is the  second ed ition  o f  th is ex cellen t b ook  w hich  wj? 
first published  in  I9 6 0 . An excellen t trea tm en t o t system s 
c o n cep ts  and  the  fundam enta ls o f  in teg rated  system s in 
k ind . O ne o f  the  few  b o o k s w hich trea t the theore tica l co n ­
ce p t o f  system  c o m p o n en ts  and  their in te rac tio n  and  relates 
the  theories to  p ractical usage.
PO STLEY . Jo h n  A. C om puterL a n d People. New Y ork: 
McGraw-IUll B ook C o ., I9 6 0 .
Discusses the  econom ics o f  co m p u te rs , describes in lay te r­
m inology the  basic eq u ip m en t, and exp lains how  an d  why
c o m p o te s  syst; iu* icquirc  com prom ises and changes in ex ­
i s t . . i - l ' f i r c  hm ^ues.
PRIN CE, T m in u s  R. li.ft r ,nation  S ystem s for Managem ent 
t’U nnihc .mo C .iit'ro ! H om ew ood. Illinois: R ichard  D. 
Irw in. Inc., 1966. 
t or tiie m o st p a rt, this boo*, is used as a tex t in Inform ation 
system s and re la te J  type  u t iisc * . It p iesen ts  a very good 
fo u n d atio n  and  ow rv icw  <;t the in fo rm ation  system s ap ­
p roach  A dditionally , lu d m o n iii  in fo n n a tio n  in system s 
such as accoun ting , p to d u e .n m , an d  m aikc ling . arc treated , 
f in a lly , the  m ovem ent to w u d  a to ta l in fo rm a tio n  system  
approach  is exam ined , including  sim ulation  and  o th e r  ad ­
vanced in fo rm ation  sy s te m :.
P u r^ . i\c  S \s tem s . IV . ' ihe h i  A nnual Sym posium  o f
tne American Society ;. . C ybernetics. New York:
S p a r ta n  b o o k * .  1 9 6 $
Tliese piveceuiri-os arc v l . i r u c s t  to  m anagem ent inform a- 
u  »n >ysicms dt .ig n n : a n J  in  m anagem ent because they 
suggest possible things to  e> m e. These papers cover research 
and progress <•;* the m r.u L t on o f  hum an th inking . W hat is 
generally accepted  o> tlu  u  dm  o f  hum an decision m aking 
is being slowly dim inished I v scien tists  and com puters.
RA PPA TuK T a u k o u . : .  I d o im a tiq n  Foi Decision M ak­
ing. <Ju:.:.:»iaMe and !v.'..ivroraI D im ensions. Englew ood 
Cliffs". N .J. IV i.iia*  l i , l  . Inc..' 1.970“
The fu>! section . Baekgf.iia o and A pproach , co n ta in s  a 
very good set o f  seven articles on the s tru c tu re  o f  decision 
m aking, con cep ts  o f  ir.i. n iu u o n  system s, an d  m odeling.
The second section . In fnr.nntion  lor Planning and  C on tro l, 
deals prim arily  witn the  sa t jn . ot planning and  forecasting. 
Tlie th ird  section  ik  havnnci A spects o f  In fo rm a tio n , is all 
to o  sho rt It has >ome \e i>  n  ievani -md stiiuu lating  articles 
on behavior from  the .nuiiUpoiiii o f  acco u n tin g  c o n tro l 
system s.
RO SOV E. Peiry De\ . .o p t i^  t atcr-B ased  In fo rm a tion  
Sy stem s. New Y ork . Jo h n  Wiley & Sons, In c ., 1967.
The locus o f  this book is oi> tl.c uunian  facto r and  the in te r­
dependence  o f  tins hum an lacu-r w ith  o th er e lem en ts  in the 
system s developm ent ci-m e-.i Tne system s described  are  for 
the m ost p a rt large *calc •' in r .u t id  and c o n tro l system s.
SIM ON. H erbert A T h . S o .. Science o f  M anagem en t Dcci- 
sion New Y ork  H aiper »fc R om ., Publishers, I9 6 0 .
T ins c c k b ia tc J  and co m p eten t a u th o r in tro d u ces  an d  b ril­
liantly discusses the v.incepi o f  p iogram ined and non-pro- 
gram m .’d decision*. He in ti.iduce*  the n o tio n  th a t  m any o f  
o ur decisivins call Iv  p u  t i ju inw i! ,n d  solved by co m p u te r 
system s design
SMI T il, SaniLal. ifi ei ,.,,d Janies S ta lfo rd . R ead­
ings in.M arketing o .u -.ir .. it.>n System s. B oston: Hough- 
to n  M uffin Co.. i9 o jt
A co llec tion  o f  3 i  e w l u  it am cics on the general top ics o f
system s c o n cep t, in fo rm atio n  system s, and how  ihcse effect 
the  m arketing  function . M arketing p lanning  and  m arketing 
in fo rm ation  i>steins are  a d i'q i.iie ly  ircalcd .
SO LLEN BbK G LR Harold M Major C lu ...* ’,  t ..u se o  h> the 
Im plem entation  o t a^M anagement In fo w iu tio n  System . 
NAA R c-warch M onograph 4. Nev. York N a iifn a l A q ­
u a tio n  ><t A ccoun tan ts, lVfeh.
This book reports  research in to  22  firms to  id en tity  the 
changes resu lting  from  system s w o rk , to  de te rm ine  the e x ­
ten t o f  developm ent o f  m anagem ent in fo n n a tio n  s> stem s, 
and to  observe the p lanning  and  organization  for advanced 
system s w ork  Lists and diagram s aid in the d escrip tion  A n ­
alysis and conclusions arc  given.
TAUBE. M ortim er. Co m puters and Com m on Sense. Nc* 
Y ork: McGraw-Hill Book Co.. I*J6I.
A briel cxph •ration o t com p u ters  and their app lica tions tor 
the purpose of dep lo ring  the m y th  o f  the  " th in k in g  m a­
ch in e” .
TE R B O R G H , G eorge. The A uto m atio n  H ysteria W.W 
N o rto n  Co.. Inc., 1965 
The au th o r is President o f  the M achm cr) auri Allied P ro ­
d u c ts  In stitu te  and  exam ines the  technological and em p lo y ­
m en t consideration  su rround ing  the  use o f co m p u te rs  and 
o th er au to m atio n  technology.
TIMMS, H ow ard L. In tro d u c tio n  to  O pera tions Manage^ 
m e n t. H om ew ood Illinois. Kich:«rd D. Irw in. Inc.. 1967. 
.Although th is  boo k  is en title d  O pera tions M anagem ent and  
is largely concerned  w ith  th a t  top ic , it has tw o excellent 
ch ap ters  o n  decision th eo ry  and  system s th eo ry . T he book 
also does a good jo b  o f  in teg rating  these tw o  subjects.
UH L. K enneth  P ., and S ch o n cr. B c tu a m . Marke ting  R e­
search : In fo rm ation  S ystem s and  IX'ciaion M aking. New 
Y ork: John  Wiley and Sons. 1969.
P a r t ! treats  m arketing  in fo rm a tio n  system s. Case illustra­
tions su p p o rt the  m aterial. Part II covers sta tistical designs 
for in fo rm ation /decision  m aking  and  includes Bayesian 
m ethods. Part III gives a very good tre a tm e n t o f  m ethods 
o f  o b tain ing  in fo rm ation . T he fram ew ork  and som e co n ­
cep ts  resented  here  m ake th is boo k  superior to  m ost p re­
vious ones on  the  subject.
VO N BERTA LAN FKY , Ludw ig. G eneral SystemL T heory .
New Y ork: G eorge Braziller, 1968.
The na tu re  and  d irec tio n  o f  general system s th eo ry  provides 
an insight in to  b roader significance o f  m anagem ent inform a- 
u o n  system s. T he a u th o r , a  p ioneer an d  au th o rity  o n  general 
system s has w ritten  an in te res tin g , readable b o o k  ad ap ted
Horn cjitKM i ' j |  c is  The ch a ra U em tic s  o l system s, system s 
science. ::iui then  m canit.i in physical, m athem atical, b io ­
logical. >(K'iJ. and (rsyclui.itgicol scu'iices is irca tcd . T he 
style is a c ic n p u v c  and pn iosoph ic .tl.
Wf M iL tU .  O '  i o n d  System s- C haracteristics and  Implc- 
tti.-m j’.iuij. C leveland- \sso c ia tio n  for System s Manage­
m ent. I ‘J66.
This is j  research studs u dcrw rilteri by the  A ssociation for 
System s M anagem ent designed to  determ ine to  w hat ex te n t 
p iacticm g  system s people jic  involved w ith  the design and 
im plem enta tion  ol to ta l system s Also exam ined arc ten e ts  
believed to  be fundam ent..! io  the  im plem enta tion  o f  to ta l 
system s.
W ILLIAM S. Tlmm as 11. and d ia r ie s  II. G riltin . Manage- 
m ent Info»mat«ou A y’uaniiUiUyi; A pproach . H om ew ood, 
Illinois. K ichaid l> l iu u i .  Inc.. 1967.
A p o tp o u rri ol a f t i J r . :  < ;'i> o f which have little  to  d o  w ith 
m an jc t'm cu t iui.>ni..»i,-'i. -y Jc .n s . M easurem en t,valuation  
o f  busincs* rcsoui*.*. s. •Iisiiibu tions. p rod u ctio n  planning 
and c o n tro l badgeiing . m 't  g rated  p lanning  m odels, and  per­
form ance review are th i n.ap»r topics. T he articles are m ore 
< ighly specialized .ather n .an  system s o rien ted .
W ILSON, l ia  G .. ami !' S U ithann . in fo rm a tio n , C om pu ters , 
and System  IX-jijjn \ c * Y ork: John  Wiley i t  Sons, 
ln c ’" l9 6 S “
System s m o o d s  and iL :an, in h u m a tio n  con cep ts  and signal 
transm ission, system  l-.-ituinii blocks, p rocedures for design 
o f  m anagem ent system s .n il Lm dwarc system s, hum an and 
co m p u te r  roles m system s heuristics. and cost and reliabil­
ity c o m p u ta tio n s  arc the in .u ip a i  topics. E xcept for som e 
topics such j s  in fo rm ation  th eo ry , m athem atical descrip tion  
o f  . /.cm . and cost ai.»i reliab ility , the tex t is non-m athe-
m a t i . .! and p io tusc ly  d h M ia ie d .
W OODSON, Wesley I... and D onald W. C onover. H um an 
Engineering Guide for L .nnprncnt P csig p cn . 2 d c d . 
B erkeley. C alifornia i t  ivcrstty o f  California Press, 1964.
Text and  figures paiolU! e a c h  o ilie r on every page o f  this 
b ook on  hum an engm cc:u  g. An in tro d u c to ry  ch ap te r  on 
system s an d  design ph ilosophy provides a  good system s 
view poin t.
YOUNG. S l in k )  M ai-:ucii:ciu . A System s An alysis. Chi- 
cago: S c o tt, Forsem ati i  Co.. I960 .
A nother c ffo i l  in the  concep tua l m ovem ent to  co n v ert ac­
c ep ted  "princip le*” o f  m anagem ent in to  a n  op era tin g  real­
ity . T he b ook  views the decision m aking  fu n c tio n  o f  the  
organization  as the  basic o.ie aro u n d  which in fo rm ation  
system s evolve
AN  A NNOTATED BIBLIOGRAPHY O F PUBLICATION ARTICLES 
ON M ANAGEMENT IN FO RM A TIO N  SYSTEMS
ABRAHAM . R.G . “ H o w  D ata System s Are A ffecting  Deci- 
sion M aking." A u to m atio n , O c to b e r. 1969, pp. 71 -  75 
T oo ls such as s im ulation  and  in teractive visual d isplay aid 
m anagem ent by  provid ing  tim ely and  unproved in fo rm atio n  
w hich  has g reatly  en h an ced  the effectiveness o f  m anagem ent 
decision m aking.
A C K O FF, Russell L. ’’M anagem ent M isinform ation Sys­
tems.*’ M anagem ent S cience, D ecem ber, 1967, pp .
B I 4 7 -  B I5 6 .
T he article begins by  iden tify ing  five assum ptions comm on* 
ly m ade by  designers o f  m anagem ent in fo rm a tio n  system s 
and w hich he feels are  the  m ajor deficiencies o f  the  system s. 
These assum ptions are:
1. “ The critical defic iency  u nder which m ost m anagers o p ­
era te  is the  lack o f  relevant in fo rm atio n .
2. The m anager needs the  in fo rm atio n  he  wants.
3 . I f  a m anager has th e  in fo rm a tio n  he needs h is decision 
m aking  will im prove.
4. B etter co m m u n ica tio n  betw een  m anagers im proves oigan* 
izational perform ance.
5. M anager does n o t have to  u nderstand  how  his in fo rm a­
tio n  system  w orks, o n ly  how  to  use i t ."
To overcom e these assum ptions and  the  deficiencies which 
resu lt from  them , a m anagem ent in fo rm atio n  system  shou ld  
b e  em bedded  in a m anagem ent c o n tro l system . A procedure 
fo r designing such  a  system  is p roposed  and  an exam ple is 
given o f  the  ty p e  o f  c o n tro l system  which it p roduces
ADAM S, D onald L. " B u t Can Y ou  G et I t Through  The 
D oor?’* A  C hecklist fo r  C o m p u te r  I n s ta lla tio n s /' M an­
agem ent Review . A pril, 1967, pp . 57  -  61.
M inim ize the  headaches o f  eq u ip m en t in sta lla tio n  by carefu l 
pre-planning.
1. Select p ro p er su p p o rtin g  e q u ip m en t; k ey p u n ch , to n e r ,  
c o lla to r , fo rm s hand ling  e q u ip m en t, card  to  tape  co n ­
verte r, m agnetic tap e  c o n d itio n in g  and  cleaning  e q u ip ­
m en t.
2 . F u rn itu re  and  f u tu r e  requ irem en ts, l i s ts  t> pes o f  f ix ­
tu res a n d  fu rn itu re  need ed  and  p urpose  o f  such  fix tu res
3. S ite  preparations. S ta tic-free  flo o r, adequate  e lectrical 
cu rre n t and  o u tle ts , tem p era tu re  and h u m id ity  c o n tro l 
eq u ip m en t, c o m m u n ica tio n  system , p roper ligh ting  m ust 
all be provided .
5. Em ergency facilities. Provide fo r  fire d e tec tio n  devices 
a n d  fire-fighting eq u ip m e n t, em ergency pow er su pp ly , 
single sw itch  for em ergency a ir con d itio n in g  and e lec tri­
cal sh u t o f t
6 . Supplies. I/O  m edia an d  su p p o rt item s and m iscellaneous 
item s needed  are l is ted  and  purpose and  necessity  for 
such  supplies given.
A D L E R , L ee. “ S y m b io tic  Marketing,** Harvard Business R e­
view . N ovem ber-D ecem ber. 1 9 6 6 ,p p . 5 9 -  71.
The a u th o r pushes a c o » o .p :  o f  po o led  in a ik c tin g in  this ur- 
tic le. He u tilizes a term  ’’sy m b io tic .”  B ackground on  th is  re­
veals th a t th a t th e  w o id  m eaning is th a t o f  harm onious living 
o f dissim ilar organism s. The a u th o r uses th is to  show  th a t 
our c o n c ep t o f  m aikctii.it m ay advance b ey o n d  w hat we 
now  k n o w  it to  be. Basically, the  uu th o r believes th a t  one 
o r m o re  in d ep en d en t organizations m ay b an d  to g eth er in the  
m ark e tin g  field and share c o m m o n  know ledge, facilities, 
franchising , licensing agreem ents, p ro d u ct offerings and  even 
soles organizations. He behoves that (his will m ultip ly  co r­
porate  stren g th s  and  abilities. help  m anagem ent satisfy cus­
tom er needs m ore lu lly  ai.d .ncrease co m p an y  chances o f  
stay ing  co m p etitiv e  and o ip .n g  w ith changes.
A D LER , Lee. ’’System s Aj p io u ih  to  M arketing.'* Harvard
Business Review . Mas lvtnc. 1^67 , p p . 105 -  t IB.
The fu rth c i developm ent and  application  o f  th e  fysteius ap ­
proach  to  m ark e tin g  represents, in the  ju d g m e n t o f  the au­
th o r, the leading  edge in b o th  m ark e tin g  theo ry  t a d  p ractice. 
He c ites the  grow ing com plex ity  o f  technology and the ac­
celerating  pace o i technological in novation , the  advent o f  
the co m p u te r, the in tensification  o f  co m p etitio n  and  the  
preference o f  buy ers  for pu ichasing  from  as few  sources as 
possible as lending  im petus 10 the  system s requirem ent.
ALBAUM . G erald . “ In fo in u tio n  Flow and  D ecentralized  
Decision M aking in ’Marks ting /*  C alifornia M anagem ent 
Review . Sum m er. 1967, p p . 5 9 - 7 1 .
W hen a com pany  analyzes it» m ethods fo r hand ling  the  vital 
flow  o f  in fo rm a tio n  to  its decision m akers, it m ay be  sh o ck ­
ed to  realize th a t it is n o t even using  effec tive ly , the m ark e t­
ing in fo rm a tio n  it already has. The au th o r , therefo re , dis­
cusses th e  effective in teg ration  o f  m ark e tin g  in fo n n a tio n  in ­
to  m arke ting  s tra tegy . He covets the type-, o f  m arke ting  
in fo rm a tio n  and  how  it should  be organized in a single m ar­
k e ting  o rgan iza tion , then  fot those com panies w ith  d ecen­
tra lized  m ark e tin g  o pera tions , i.e .. a to ta l system . Both 
’’form al'* an d  ’'in fo rm a l"  system s are described  as w ell as 
how  co o rd in a te d  sub system s m ust be in teg rated  if  a com ­
pany is t o  have an  effectively fun ctio n in g  ovei-all in fo rm a­
tion  system .
A L E X A N D E R . T om . "T he  U n expec ted  P ay o ff o f  Project 
A pollo.”  F o r tu n e . Ju ly . 1969, pp . 1 1 4 -  117, 150,
1 5 3 -  1 5 4 ,1 5 6 .
This article  discusses, m  p a rt, the  m anagem ent m eth o d s a- 
d o p ted  by  NA SA an d  Uve in d u stria l co n trac to rs  associated 
w ith  th e  A po llo  p rogram  to  overcom e ihe m any  com plex  
c o o rd in a tio n  problem * associated  w ith  it.
The p ap er discusses ’’M anagem ent by  E m barrassm ent” , 
“visibility**, an d  “ projectized** c o n cep ts  o f  m anagem ent and  
o rgan iza tion  developed to  ai l  the program . A lso, the  paper 
adds FAM E (F o recasts  and  A ppraisals fo r M anagem em  Eval­
u a tio n ,)  a fo rm alized  tool for ob tain ing  v isib ility , and
“cu n tigu iaim ij m anagem ent”  to  the  discussion an d  talk* 
abou t the m ost com m unication-conscious m anagem ent 
in  history
"A m erican  A ccounting  Association K cp o it o f  C um im ticc  on 
M anagerial Decision M odels” . Tlic A ccounting  Review, 
S upp lem ent, 1969, pp . 4 J  -  76.
Their objectivc v»as to  review m anagerial decision m odels tor 
the pu iposc o t recom m ending the  accoun ting  in fo rm ation  
necessary for the m odels, 
t h e  f m t  pact includes*.
A. The n a tu re  o f  decision m odels.
B. Behavioral factors and decision m odels.
C. R elation  o f  the  "S ta te m e n t”  standards to  inform ation  
for decision m odels.
D. The general im plications o f  decision m odels lor a cco u n t­
ing system s and  accoun tan ts.
A fter this general overview they  include:
A. Cost a n d  value of in fo rm ation  m odels.
B- Inven to ry  m odels.
C. Q ueuing m odels.
D. C apital b u dgeting  m odels.
A lthough th is  paper applies specifically to  acco u n tan ts , i t  
gives a good view o f  in fo rm ation  necessary for decision 
m odels.
A N SO F F. Harry !. "M aking Effective Use o f  C om puters in 
M anagerial Decision M aking.” A u to m a tio n . O ctober. 
1967, pp . 68 - 73.
T h e  a u th o r is in te res ted  in program m ing as m any managerial 
decisions as possible. F irst, he deputes m anagem ent or rather 
m anagem ent process and  then  he  proceeds to  develop m an­
agem ent process from  its  p resen t s ta te  to  o n e  necessary in 
the  a u to m atio n  era . He s ta tes the  low ly s ta tu s  o f  m anage­
m en t tech n o lo g y ; he  says th a t  form alized  techniques in  m an ­
agem ent are  few an d , th u s, present d a ta  processing is  lim ited. 
He sees fo u r trends:
1. A pplication  o f  co m p u te rs  to  p resen t m anagem ent 
system s-
2. Im provem ent o f  the  in fo rm ation  env ironm ent o f  
m anagers.
3 . E xpansion  o f  fully  au to m ated  decision system s replacing 
m anagers fo r c erta in  k inds o f  decisions.
4 . D evelopm ent o f  m an-m achine system s.
A N S O F F , H arry I . ‘T he Firm  o f  the  F u tu re  ”  H arvard Busi­
ness Review . S eptem bcr-O ctober, 196$.
A  p red ic tio n  o f  the  shape o f  th ings to  c o m e and  an analysis 
o f  those ex te rn a l fcrces causing fu tu re  change. A lthough 
p red ic ting  large changes, the  a u th o r  c o nc ludes th a t n o  one 
shou ld  w o rry  a b o u t m anagem ent obsolescence by  the  com ­
p u te r . The m anager o f  the  fu tu re  will need  all the  co m p u ter 
h e lp  th a t  he can  get in cop ing  w ith  the g reatly  increased 
co m p lex ity  o f  h is  jo b .
A R G Y R IS, Chris. "In te rp erso n al Barriers to  Decision M ak­
ing,”  Harva rd  Business Review , M arch-A pril.pp  8 4  -  97 . 
This is a  s tu d y  o f  the  behavior o f  165 to p  executives in six
com pjnu-* one c in p l .m g  »>vt S 1 ,000 persons. The au th o r 
p o s iu h tc i  :o  the t  fleet that (he effectiveness o f  decision- 
m aking  u: \ a u u -s d e r m i s  .ui the  degree o f  in n o v atio n , risk 
tukiin*. il«-\ibiiii> . .ui,! titi t it, (ht: executive system . He 
to i iid l i . j i  the a u u j l  i.ch .v io i o f  to p  execu tives d uring  the 
deiiM on-m akuig nieeiingx .ittcn docs n o t jib e  w ith  th eir  a t­
titudes and p rescrip tions abou t effective execu tive  ac tion .
He Itm lic i feels th at die g.ip ihat <>Ucn exists  be tw een  w hat 
execo fives s.iy and how ()i.-> behave helps c rea te  barriers to  
opencss and tru s t, to  tin  effective search lo r  a lte rna tives, to  
u u u n a tu in .a u d  to  ftex ih il.iy  to  the  o rgan iza tion . T hese b a r­
riers are  m oie  d ts t.u c tiv c  ,n im p o rtan t decision-m aking 
m eetings than  m routine im v o n g s, and they  e ffectively  u p ­
set the  b e tte r  m i.iagc is rather th an  the m ed iocre  ones. T he 
au th o r believes th at the barriers c an n o t be sirnply b roken  
dow n by  intellectual cxe vises. R au ier. executives need  feed­
back concern ing  their bch..vn.-.r and o p p o rtu n itie s  to  develop  
self-awareness in action.
AR O N , J .D . "R eal-T im e System s in iV rspective ," IBM Sys­
tem s Jo u rn a l. 6 . I , 1967, pp. 49  - 6 7 .
The m ore im p o rtan t c lu ra .  terislics o f  real-tim e system s arc 
listed. C om m and and  m an igcm ent m io rm itio n  system s, 
com puter-assisted  in stin c t.u n  sysicm s, a n d  in fo rm a tio n  s to r­
age an d  retrieval system  c f amen: listics are  classified. T im e­
sharing, rcm nte-bau 'h  s js t i ’iu t and d a ta  acquisition  system s 
are also discussed, I ln s  pape; sh«»w$ d ia l  five k in d s  o f  sys­
tem s arc available I j suits!;. five kino* o f  objectives:
I. C ontr d a process.
2 Provide m fw .ra u o n  foi decision m aking.
3. im prove user tu rn a io u n d  tim e fo r p ro b lem  solving.
4. Im prove system  t u n u n u n d  tune  fo r b a tch  processing.
5. C ollect data .
"A u to m a te d  Inventory  Pays $ 2 7 0 ,0 0 0  B onus."  fhirchasing, 
O ctober. 1968. pp . 100 - 103.
U tah  Pow er and  I jg l .t  C om pany was able to  reduce inven­
to ries  by  use o t EDP equ ipm ent at u i  im m ed ia te  savings o f  
$270 ,000 .
Plans for random  access in q u iry . "b y  e x c ep tio n ’* reporting , 
and  so ph istica ted  FO Q  com puting  arc d iscussed.
"A u to m a te d  M anufacturing  P lann ing ." Business M anage­
m en t. Jan u ary , 1966. pp . 41 43.
Tnis new  co m p u te r  application  will enable  business firm s 
to  issue m anufac tu ring  in structions au to m atica lly . T he re ­
sult will be faster p ro d u ctio n , faster price q u o ta tio n s , and 
far l e u  paper w ork.
Evidence suggests th a t  this m ay  have an even g reater n a tio n  
w ide im pact th an  num erical c o n tro l o f  m achine tools.
"A u to m atio n  T o m o rro w -h v e  F orecasts,”  F a c to ry , S ep tem ­
ber, 1967, pp . 8 9  91.
The a ru c le  discu ses the live m ajor e q u ip m en t developm ents 
th a t sym bolize real p ie c e s *  in process c o n tro l. T he  p ro je c t­
e d  uses o f each are as follows:
I ■ D irect digiuu com puters -  T h e s ; will rep lace anolog 
co m p u te rs  o l to d ay , anti o p e ra te  final c o n tro l  devices
w ith  m am u l backup  o n ly .
2. Soltd  sta le  logic A s ta tic  device th a t does n o t involve 
relay, and  it there in to  capable  ul baling  veiy  com plicated  
co n tro l schem es.
3. Telem etering T ins involves m ultip ly ing  for sim plifica­
tio n  o f  com m unica tion  betw een  the cen tra l c o n tro l panci, 
and rem ote  m o to r c o n tro l centers. ( S o  w ornes about 
to rn  w iring cables.)
4. M otor co n tro lle rs (very expensive) S ta tic  m o to r c o n ­
trollers th at provide a  m eans fur op era tin g  all size A C. 
m o to rs  w ith  co n tro l signals th a t have low  energy  levels.
5. Digital sensors - This will allow  da ta  to  be sto red  and re- 
read w ith o u t any  loss in accuracy.
BA EDER. R o b ert W. "G E ’s Scientific M ethod F o r Helping 
Salesm en G enerate  More Sales." Business M ana^em entj 
N ovem ber. 1968, pp. 3 0  -  33.
A random  sam pling o f  2 08 custom ers served by  70 salesm en 
was b roken  ao w n  in to  three  categories b y  sales volum e.
Each salesm an estim ated  w hat the cu sto m er’s sales p o ten tial 
m ight b e , and  es tim ated  how  m uch tim e he sp en t o n  the  ac­
co u n t. These lac to rs  were fed in to  a co m p u te r, and a sta tis ­
tical technique k now n as m ultip le  regression gave an equation  
th a t p in p o in ted  m athem atically , the tim e a salesm an should  
spend on  an accoun t.
UA LD i.KSTO N, F. I.. "F inancial R egulation as a (  on lru l 
S ystem  Problem : The Case o f  the Savings and L van In ­
d u s try ,"  M anagem ent Science. Ju n e . 1966. pp . B 4 I7  - 
B432.
This paper deals w ith  the o p e ra tio n s  and  the regulations o f  
the savings and loan industry . I t  is evaluated  in term s o f  
their fou r subsystem s:
1. M arket s tru c tu re .
2. Transactions.
3. L iquidity .
4 . S afety .
The article  discusses the interplay betw een en v iro n m en t, e x ­
ecutive decision and regulatory influence in each o f  the four 
subsystem s and  th en  concludes w ith a discussion o i the  in te r­
ac tio n s  betw een the  subsystem s.
BARBUTO. Jo h n  C. “ The M ap Ecco S ystem  o f  P rocedures 
E valuation ." The Office . O ctober, 19 6 6 ,p p . 7 6  - 85 .
234 ■ 238.
D escribes a system  devised to  enable the  analyst to  g rap h ­
ically m ap the ilow  o f  any procedure  th rough  various organ­
izational un its  to  find o u t: w hat is do n e , w ho  does i t .  can 
this s tep  be elim inated? Can som e o th er u n it d o  it b e tte r?  
Can tim e delays be reduced? H ow  can it be done?
BASSETT. G lenn A., and  H arvard Y. W eatherbee. "E D P  A p ­
plications in Personnel. An Inform al Survey o f  F ifteen  
M ajor C o rp o ra tio n s,"  Personnel J o u rnal. A ugust.
1968. p. 547.
F ifteen  com panies were co n tac ted  w ith the  follow ing results:
1. In te res t in ED P for Personnel S ystem s is high.
2. T w o m otivato rs lor EDP were found.
.i ic.U n.' cScm ul -Ms 
I* u n p in .c  lime 
5 D c ic iiu a h 'a lh H M s ici-.'ruralizing 
4. Program m ing is the ke> ,-robiem  
5 Managers m ust f*o>n:e  mv.iiv-:<) in LDP. 
t« tech n o lo g y  i* ac.v^u uw .
HI: M K D , Sam uel l> "A  l‘\ic tic ? t \ p p i .u c h  l° r  Shop 
H ann ing  and  C o n to  1 "  A u to m atio n , M arch, 1968.
pp . 8 0  • 88.
Tins a rticle  show* how ju io m a tc d  p lanning  and c o n tro l can 
help in solving (he pccuh.ii p rob iem s o f  a jo b  shop. A b rie f  
set o f  objectives fo r a typical system  and  deta il on  h ow  sys­
tem s sh o u ld  ju n c tio n  in a jo b  si.op are given. T he article 
s ta tes h o w  system s w ould  >olve p articu la r problem s. T he tw o 
exam ples w ere d c te n n n m  j  lo t d ie s  and loading  and se­
quencing.
BEAIKD . Sam uel I) " f  • •m p u u ro c d  Production  C o n tro l for 
Jo b -L o t M anufjw :.i:iii.‘ " A .M s.u tip n , F eb iu ary . 1966,
p p  76 82.
A rather g e n ia l  ar.uh a* >•: a p ro d u ctio n  c o n tro l system  is 
given. M ost o f  (h r u. tu lc  cv.ells u p o n  specific problem s o f  
jo b -lo t c o n tro l The a itic ie  ends w ith  small discussions o f  the 
problem s o f  feedback  .uni p ro d u ctio n  c o n tro l system s in 
genera).
BECKETT. Jo h n  A. " in to . tu a u o n  C o n tro l -  Key to  Sys­
tem s M anagem ent.” A u to m atio n . N ovem ber. 1968, 
pp. 59  • 63
ITiis a rtic le  w ould bei i be itled  "S y stem s T h ink ing ."  The 
au th o r defines thi> as.
1 S e ttin g  goals.
2. Form ing  policies o i standards to  im plem ent goals.
3 Searching lo r p rm ii o p p o rtu n itie s  th a t are  consisten t 
w ith  policies.
4 . ConstruwM ig system s ft r cap tu rin g  selected  o p p o rtu n ities .
5. Insta lling  system s foi < i.p tunng  selected  op p o rtu n ities .
6 . Selecting  o p p o rtu n itie s  th a t are  consisten t w ith policies.
7. O pera ting  th e  system s m at luvo  been installed.
The a u th o r  sees the p iec e s* *  o f  m anagem ent as: (a )  a  sys­
tem atic  search  for o ppo i (un ities, ( b )  a system atic  selection  
for courses o f  a c tio n , and (c )  a system atic  im plem en ta tion  
o t chosen  courses.
BEGED-DOV. A haron  li. "A n  Overview  o f  M anagem ent 
Science and  In fo rm a tio n  S ystem s."  M anagem ent Science, 
A ugust. 1967. pp. IPs 17 -  B831 
This a rtic le  does thing.*..
1. R elates earlier developm ents tu m anagem ent to  m odern  
o rgan isa tion  views.
2 Discusses som e aspects •*! dec.sion-m akm g, the  system s 
c o n c ep t and m an-m achiuc s)sterns
3. Iden tifies  the  oveial* g o d s  w hich an in teg rated  in fo rm a­
t io n  system  shou ld  serv .
4 . Suggests ari approach  n . he follow ed by in fo rm atio n  sys­
tem  planners.
5 A ttem p ts  to  foresee how  a w idespread use o f  iu fo im ation
system s m ay affec t o ijvrn i/u lnm  s tru c tu re  anil m atu re-  
m cnt practice.
B E N C H .II.I  anil K Ginsberg >n S>:.u<-a in
M anagem ent S c m ; c i \ "  M a r‘: .^ .j5 i i -n i  S c i e n c e .  J u n  •. i ' - o  
pp. B693 B 700
Tins article  ileals w ith a m anagem ent scu-iuc unit m u ch  
was established in New Y ork ( itv in l '/ tm  h  d isc u se s  tin  
prob lem s th at they en co u n te red  and show s how  th ey  tried  
to  solve them  by incorporating  the c o n cep t o f  sharing in to  
the  e lectron ic  d a ta  processing system s o f  the c ity . This new 
co n cep t involved:
1. in fo rm a tio n  Sharing.
2. File Sharing 
3 l im e  Sharing
4 . P ro c e ss in g  S h a rin g
Tim s, this svstcm  was p roposed  to  provide m anagem ent and 
social w orkers w ith  im pioved too ls and techniques tin  filing, 
retrieving and reporting  in fo rm atio n  perta in ing  to  welfare 
clien ts, em ployees and  fiscal opera tio n .
BLACK. Gu> • “ System s Analysis in G overnm ent Opera* 
lio n s ,’‘ M anagem ent Science. O c to b e r. 19h7tjip.
(M l - B 5T
The con cep ts  and m ethodo logy  o f  system s analysis as ap­
plied tc  non defense governm ent opera tio n s  are in troduced . 
A b ro ad  overview o f  the prob lem s o f  objectives, m odel 
build ing , quan tif ica tio n  o f  system  p aram eters, am biguities 
in con cep ts  o f  b en e fit, cast and o p tim iza tion  is presented 
The otgatri/.aU iuul prob lem  o f  in teg rating  system  analysis 
and  program  packaging con cep ts  is discussed.
BOfcRING, B rooke f t .  “T h e  System  G enera to r. Die U lti­
m ate  in S oftw are ."  C o m p u tet and  A u to m atio n . March, 
1 9 6 8 ,p p  36 - 37.
A b rie f  d escrip tion  o f  the a u th o r ’s p roposed  so lu tio n  to  the 
prob lem  o f  system s obsolescence th rough  the  use o f a S y s ­
tem s G enerato r w hich w ould  evaluate  the old system  ar.d 
o u tlin e  changes to  co n fo rm  to  new  requ irem en ts.
BO RC H A R D T, R udolf. “C o m p u te r S ystem s: H ow  Now 
T heir Effects on  the  O rgan iza tion ,”  System s and Proce- 
dures Jo u rn a l, M ay-June, 1967 , pp . 27  -  29 .
A t the clerical level there  will be few er jo b s , and those re 
m aining will have tough stan d ard s  o f  a ccuracy . A t the 
m iddle m anagem ent level, th ere  will be less supervisory re­
sponsib ility  and  m ore dem ands fo r  system s o rien ted  innov­
a tio n . A t to p  m anagem ent levels th ere  will be m cicased  
em phasis on in fo rm atio n  an d  com m u n ica tio n .
BO YD , D .F ., an d  H.S. K rasnow . “ E conom ic E valuation  o f  
M anagem ent In fo rm a tio n  System s,”  IBM System s 
J o u rn al. M arch, 1963, p p . 2 -  23.
A m eth o d  for evaluation  o f  an  in fo rm atio n  system  w ith in  a 
dynam ic m odel o f  a firm  is p resen ted . T he m odel deals p r i­
m arily w ith  the  p ro d u ctio n  sy stem  in th e  face o f  given d e ­
m and  and  does n o t include m arke ting  o r  o th e r  functional 
areas. R esults o f  sim ulation  runs for various types o f  in p u ts
.no si. own yrapm caiti ,n U'm n  o f p t-d iis  and assets.
BXADY. Rodney i t  ” ‘liie  ' '•m > p n ic i\  Im pact o n  Top-l.evel 
I X - M j k u i ,  .<-:u i I 'l iM i iv iw .”  M a n a g e ;
ku-iii K i-'n'w  O il. ; c .  ‘-h '/. pp  3 0  35.
i mo hurvueii com panies w .ii, annual sides lro in  S 100  m illion 
>.1 billi.ui wvu- seh i ... ihc s tudy . Tin* linal conc lu ­
sion was that the i.m ij iiic ’ tins j o  d irect im pact on to p  m an ­
agem ent b u t th a t u )u> ,.t-nsiderabie in d n ec t im pact through 
the in to rm a tio u  passed on to  top  m anagem ent for decision 
n u k in g  by m iddle m u iu zcm cm .
M iddle m anagem ent d c i in . '. possible courses of action  and 
shares in the  evaluation per b n n a n c e  o f  the  m ajo rity  o f  the  
situ a tio n s  and  m  a iu ly rm g  i lte u u tw e s  b u t  the  final e le c ­
tion  is done b> top  moi. iecm cm  
The c flcc ts  the co i:ipuir.‘ !..is on niiddle m anagers include 
the  ability to  m ake fast-.-! decisions m ore tim e to  m ake a 
g ood decision bcc-uisc m i <11.1411011 is gathered  faste r, a  b e t­
ter and  deeper analysis u t p oblenis and a lte rn a te  so lu tions, 
provides n io ie  possible solu n.ns tro u t which to  choose. and 
the  ab ility  to  get any add itional in h u m a tio n  requ ired  by 
to p  m anagem ent .no te  lap iu ly  and  m ore accu ia te ly .
The fu tu re  im pact of the  co m p u te r is:
I M ore im pact on special in fo rm atio n  than  on  routine  
in fo rm ation
2. There will co n tin u e  t<< bv a g ica te i im pact o n  m iddle 
m anagem ent than  on  top m anagem ent.
3 M iddle m anagem ent w .11 th ink  the  im pact on  lop  man* 
agem cut is a lot m ore u ian  top  m anagem ent believes.
4 . T here will be m ote to p  itii.nagi'm em  in fo im a tm n . the 
d irect result a t the c o m p a tc r, and som e will be on  video 
display devices.
5. th e re  will be m ore m< . u  in p u t devices, b e tte r  o u tp u t,  
less in ternal problem * going to  the to p . sim ulation  m od­
els will be used  to  c x jd o i : alternatives.
B R A B b, George J . “ E ducation  for System s Analysis: Part
H ."  S ystem s and  IV c e .iu -v s  jo u rn a l. M u tch A p ril,
I9 6 6 . pp  38  43 .
A curricu lum  fo r educating  persons in te res ted  in w orking  in 
trie tic id  and  a short course  foi retrain ing  are p resen ted .
BRAN DON . D ick H “ D ata Processing N eeds M anagem ent 
S tandards.”  Sy i tem s and  Procedures J o u rn al, November* 
D ecem ber. 1966. p p . 10 13.
T w o ty p es  o f  s tandards  .vqn .red  are ra t th o d  s tandards  for 
guidance in opera ting  the insta lla tion , and perform ance 
s tan d ard s  to r  m easuring the  o p e ra tio n . All stan d a rd s  should  
be em bod ied  in one d a ta  processing m anual for each  in 
sta lla tion
BRAN DON . Dick H “ Pc/vuiincl M anagem ent -  Missing 
Link in D ata P ru i\  -si..a.”  Jiyj_.Liai o f  D ata M anagem ent, 
Ju n e . 1968, pp . SO So
The m ajor probieins u> it..- 0 >ia processing in d u stry  »o Jay 
are p m n aitly  “ peop le” probl.*in». Exam ined are 10 func­
tions o l personnel m anagem ent as they  relate to  d a ta  p ro ­
cessing and concludes <hat the  average da ta  processing m an­
ager is unaw are o i the  detail*  o f  p e isonnet m anagem ent ami 
th at the industry  as a w hole has done little  to  educate  him  
o i to  provide him  w ith the  ncccs*.«.) too ls T hen . 1 1 sug­
gestions are m ade tow ard  a s o lu t i.  n id  this discrepancy
BRIfcN, I 'ic l.u rd  II.. and Jam es E. .v u tfo rd . "M ark e tin g  In ­
fo rm ation  System s A New  Dim ension lu r  M arketing Re 
search, H ie  Journal o f  M arketing . Ju ly , 1968.pp 19 2d
The application  o f  the system s approach  to  m ark e tin g  m an ­
agem ent prom ises to  b rea th e  new  life in to  m ark e tin g  re­
search. In  th is  article  the  au th o rs  present their view s o f  the 
rela tionsh ip  betw een  d ecision-m forination  Rows, an d  the 
m anagem ent process in m arke ting , and sta le  the  case lo r ex 
panding  trad itio n a l m arketing  research in to  " m a rk e tin g  in ­
fo rm ation  system s."
BRJNCKLOE. W illiam D. “ A u to m atio n  and Self-H ypnosis." 
Public A d m in is tra tio n  Review . S ep tem b er, 1966. 
pp. 1 4 9 -  155.
The in terest m  p red ic tin g  the  im pact o f  com p u ters  and  au to  
in ation  on  soc ie ty , and the  d istu rb in g  conclusions reached 
in papers sponsored  by  the C en ter for the S tu d y  o f  D em o­
cratic  In stitu tio n s , raise questio n s  as to  w hether m any 
studies have been und ertak en  o n  a scien tific  basis, using 
h ypo theses subjected  to  d isciplined and system atic  m ethods 
o f  testing. In  this a rticle , the  a u th o r m akes a prelim inary' 
analysts o f  the c red ib ility  o f  the  conclusions reached b y  con 
sidering b o th  a set o f  sam ple d a ta  and  a p robab ility  es ti­
m ation  p rocedure . The a u th o r  believes th a t sc ien tific  m e th ­
ods are ap p ro p ria te  b u t have n o t been used and  th a t the 
p red ic tions and conclusions o f  the c ited  studies therefo re  
can n o t b e  accep ted  w ith o u t careful system atic  analysis.
BRJNK. V ic to r Z .  “ T op M anagem ent L ooks a t the  Com pu- 
tct.** C o lu m b ia Jo u rn a l o f  W orld Business. Jan u ary  - 
F eb ru ary , 1969 
This article discusses the  e ffec t o f  co m p u te rs  o n  organiza­
tional s iu rc tu re . The a u th o r  is o f  the  o p in ion  th a t  the  ad ­
vantages derived from  d ecen tra liza ticn  ou tw eigh  the  ap p ar­
ent econom ics th a t  cen tra lizatio n  th ro u g h  the use o f  com ­
pu ters  provides. He argues th a t  the  trem en d o u s p ro d u ct and 
service d iversification  . .  ex ten d s  the  co m p lex ity  o f c o r­
porate  o p e ra tio n s  a t  a pace w hich the  the  system  builders 
and  co m p u te r p rogram m ers c a n n o t fu lly  m atch  • a g am .b o th  
in term s o f  technology an d  econom ics.”
BRITTON , J .N .G . "T h e  N atu re  and  S tru c tu re  o f  Man-Com- 
p u ter  C om m unica tion  in  T eam  C o n tro l System s '* The 
C o m p u te t Jo u rn a l. N ovem ber, 1967, p p . 230-235.
This article o u tlines the  im p o rtan ce  o f  the  m an-m achine 
in terface in co m p u te r system s and  p articu larly  in real 
tim e s ituations.
The a u th o r discusses som e o f  th e  prob lem s m et w ith in  real 
tim e c o n tro l system s, m ain tain ing  th at in som e o f  these sit­
u a tions the  co m p u te r  is acting  as an execu tive in its ow n 
n g h t. a lthough  in a slightly  ju n io r capacity  to  m an. 
A ccording  t o  the  au th o r , th is  is o ne  o f  the  first a rticles w rit­
ten th a t adm its the  co m p u te r can act in  the  cap ac ity  o f  a
junior c \c iu (> vc  altlniu^N is h i.u ieu  in speed by the com ­
pu ters  basic uiiiMics
B K O U O  K. G c u ld  K ‘An A u to m ated  System  lo t Internal 
Audit and  C on tro l ”  M anagem ent Sei vices. M a y Ju n e ,
1967. p. 21
The audit aud  c o n tro l system  described in the article  applies 
the co m p u ter to  the au<’ . process w ith o u t d isturbance o f  
the norm al b o okkeep ing  function .
BROW NE, Dudley F. “ The C on tinu ing  E ducation  o f  the 
l-manciul Executive "  F inancial Executive. D ecem ber
1969. pp. 32  4 0
th is  article deals w ith  the piohtenef lacing financial execu­
tives today  brough t a b o u t b> the executives obsolescence o f  
their ow n skills th at have h.-contc apparen t w ith  the  advent 
o f  the co m p u ter.
To cope w ith prob lem s b io u g h t ab o u t by  such advanced 
analy tical techn iques as linear p io g ijin u u n g . sim ulations, 
game theories, e tc . the f in a iv u i  executive m ust be willing 
to  u.volve him self in these new techniques in coopera tion  
v. the academ ic co ijum u. t>
BL 'hSCHEL. K ich -id  T "T .m c-Shanng: I ts  Im pact on Data 
Processing M anner.* ' hm rnal o f  Data M anagem ent. Ju ly , 
i9 6 7 . pp. 16 16.
Tune-siiudi y  is n o t  a n  o . i e i  mwi) o i  evolu tion  o t cxistuig 
da ta  processing technique*, b u t s e t s  up  en tirely  new  rules 
for the  da ta  pi«H,c**mg m anager. Us po ten tia ls  w ith  patlic- 
u lat em phasis on  how  it wii affec t system  design and sys­
tem  c o n tro l are discussed
BURNS, Patrick B. " ( V m p jtc i  In sta lla tio n , P a n  1 S ystem s 
and Program s," M anagem ent Review. Ju ly , 1966. pp. 23 
27. "C om puter Insta lla tion . Part II Program  Testing, 
Personnel k eq u ijc m c i.is  and Review o f  R esu lts ,"M an ­
agem ent K enew . A ugust. 1966, pp. 45 • 49.
The co m p u te r services the  en tire  co rp o ra tio n , n o t ju st a p a rt  
o f  it. In designuig d ie  system , the first step  is to  find o u t 
w hat m ust be done and  w hy. Discuss ii w ith  the  m en th a t  
will have to  live w ith the  system s once it is installed.
T he w ork  and present c o n cep t o f  the co m p u te r program m er 
is discussed. P roblem s involved in the conversion o f  records 
are listed  and  suggestions given to  overcom e these problem s. 
The sub title  sum m arizes tin  second p a rt o f  the  article. It 
discusses w hat is requ ired  in the way o f  personnel, h ow  to  
test the  program  (hat has been  designed and  an evaluation 
o f  the  results.
In fo rm  and  (ram  present pc-soiuiel ai soon as plans arc 
m ade. M anagem ent at all lew is  m ust be co n tinuously  aware 
o f  w hat a co m p u te t -.an u o  to  ^et best u tilization  from  it.
CA LLA HA N. J R. ‘'M anagem ent Objective: Econom ical 
Use o f  C o m p u te is  ’ C om p u te rs and Au to m a tio n , Dec­
em ber. 1 9 6 7, pp . 12 17.
A discussion o f  the  cxfK k.auoit*  m anagem ent h ad  lot com ­
p u ter installation*  in m any ,'om pan ies and the actual results
o b tained . Tlie au llio i po in ts  o u t th a t such  a c o m p u ls io n  u  
d ifficu lt because m any m anagers sta rted  w ith only vague 
ideas o f  w hal resu lts to  expect.H e p in po in ts som e problem  
areas w hich result front the lack o f  insufficient preparation  
in selecting system s and  how  tu  avoid them .
CAM PISE, Jam es A. ‘’M anagem ent by Crisis,*' Journa l oi 
Da_» M anagem ent, A pril, 1967, pp . 2 0  - 2-4 
The rap id  increase in the num ber o f  jo b s  for da ta  processm}. 
m anagers has resulted in a lay in the  developm ent o f ihc nec­
essary m anagem ent skills. In ad d itio n  the rapid grow th  in 
d a ta  processing requirem ents and the  co n tinua l in tro d u c­
tion  o f  new  technology w ithin the  firm  com bine to  crea te  a 
ch ron ic  s itua tion  o f  m anagem ent b> crisis. Eventual volu­
tions for the  da ta  processing m anager caught in this evolu­
tionary  confusion  lie in  the  d irec tion  o f  an em phasis on  a 
m ore general m anagem ent o u tlo o k  and a sharper focus on 
understand ing  people and  the techn iques o f  hum an 
relations.
CAM PISE. Jam es, A. “ Managing Program m ing P io jec is .” 
J o urnal o f  D ata M anagem ent. Ju n e . 1968. pp 28 36.
D ata processing m anagers o ften  m istakenly  assign the task 
o f  p ro jec t m anagem ent to  the ninvt technically  co m p eten t 
program m er T he a u th o r m ain tains th at perto rm ance  in the 
m anagem ent o f  p rogram m ing activ ity  requires an en tirely  
d ifferent vet o f  skills than  those required  to r the peiform - 
ance o f the  program m ing activity  itself. A set uf rules and 
guidelines for successful pro ject m anagem ent is specified.
CANGELOS1, V incen t E ., D.M. R ob inson , and L I
Schakade. “ In fo rm ation  and  R ational C hoice .”  Th e  Jo u r­
nal o f  C o m m unica tions, Ju n e , 1968. p p . 13! - 143.
T he a u th o r’s h ypo thesis: “ T he rela tionsh ip  o f  behav io r in a 
choice  decision is som e function  o f  the  a m o u n t, quality , 
com prehensib ility , and  c red itab ility  o f  in fo rm atio n  in the 
possession o f  the  decision-m aker.”  H ie  a u th o r show s th a t  
increased qu an titie s  o f  in fo rm ation  tend  to  streng then  ra­
tiona l choice decisions.
Included  is  a sum m ary  o f  the  e x p e rim en t c o n d u c te d , s ta tin g  
the  m eth o d  and the  results sum m arized w ith  four tables.
CA RLSO N , C harles E . and  P hilip  C. S im pnvivo  “ M ulti- 
P rogram ing C om puter E valuation and M anagem ent,”  
M anagem ent Services, S ep tem ber-O ciober, I 9 6 8 ,p p .3 9 -4 3  
M ulti-Program ing -  the  use o f  o ne  c en tra l tim e sharing  co m ­
p u te r  by several parties.
C A R TE R , B ryon. “ New  ways to  bigger p ro fits ,”  N ations 
Business. D ecem ber, 1968. pp. 4 4  -  45 .
T housands o f  retailers are  im proving their financial s ta te ­
m en ts , sales analysis, an d  inven to ry  c o n tro l w ith  new da ta  
processing. By using  the  co m p u te r to  process in fo rm atio n  
for h is reta iler cu sto m ers , the  re ta ile r can observe the  flow 
o f  m erchandise  from  m an u fac tu rer to  consum er by classifi­
ca tio n  on  a c u rre n t basis. T hen  b o th  w holesaler and retailer 
are b e tte r  e q u ip p ed  ;o  verve consum ers w ith  m inim um  in­
ventory . T h e  low  cost o f  m anagem ent rep o rts  u nder th is  sys­
tem  bring*. e lectron ic  v u n t.u ls  w ithin the  reach o l w e n  the  
sm allest in Jcp cn d em  pharm acy. This system  is for retailers 
«>i w er> si/e
(  ASSIDY, Charles I J “ l-.leetromc Data Processing and  the 
Personnel F unction  The P icsent and the F u tu re .”  Person; 
net Journa l, Ju n e , lOoo, p. 352.
This article icp o rts  the results o f  a survey w ith  reference to  
using EDP as a personnel in fo rm ation  system . I t em phasizes 
the analysts o f  the costs involved.
C A TAN ESE. A nth o n y  Jam es, and  Alan W alter Stciss. “ P ro ­
gram m ing fo r G overnm ental O perations: T he Critical 
Path  A pproach ,” Public A dm inistra tion  Review , M aich- 
April, 1968. pp . 155 167.
In an e ffo rt to  reach a w id r audience at all levels o f  govern­
m ent this ui ticle p tesc im  a num ber o f  technical con cep ts  in 
a relatively sim ple and  s tra  gluforw ard  m anner. An u nder­
standing  o f  the  m oic technical deta ils can  be a tta in ed  
through experience in the use o f  the Critical P a th  M ethod 
and the techniques u f  H euiistic Program m ing. Professors 
C alm est- and Steiss, w ho a te  with the Planning  Science O r­
ganization in add ition  to  teaching, were engaged in program  
planning  to t the Wisconsin D epartm ent o f  R esource Devel­
o p m en t. The article discusses a program m ing approach  
wruch they  used in this en toavor.
C H E S T N l'T . H arold, and S tanley  Williams. “ Business P ro­
cess M odeling Im proves A dm inistrative C o n tro l,”  A uto- 
m otion , D ecem ber, 196'*. pp . 4 4  -  SO.
This article relates the  prov :n  m odels used in  process co n ­
tro l to  the  m ore subjective u e a  o f  adm in istrative con tro l.
T he au th o rs  use fout m ode s m  the  article.
1. Hierarchial m odel • they use m odels in e q u ip m en t, p ro ­
cess, and  organization.
2. Supplier custom er rela tionship  flow  m odel.
3 . Activity m odels.
4 . P lanning - scheduling -  c o n tro l m odel.
CLAPHAM . J.C . “ S iinu la iu  n -  an up-and-com ing techn ique
in m anagem ent science.* Canadian C harte red  A ccoun tan t 
May 1969, pp . 296  - 299.
T he uses o f  m athem atical m odels and s im ula tion  are com ­
pared . M athem atical model*, w hich are  o ften  d ifficu lt to  ap ­
p ly  in real s itu au o n s find only  exact answers to  approx i­
m ate  questions. S im ulation  finds a p p ro x im ate  answers to  
ex act questions.
C U PP1N G E R , R.F- “ System s Im plications a f  Hardware 
T ren d s,"  Sy stem s an d Procedures Jo u rn a l,  M ay-June, 
1967, p p . 1 0 -  1 9 .~
The cost o f  electronic  Mem >ry is decreasing in rela tion  to  
the  cost o f  overall system  opera tion . T here are  m any w ays 
in  w hich the  tesuum;* " { u n u ”  can  be used to  g reat 
advantage:
“ C om puter Helps Chicago Mill ‘Target’ SIC P rospects,”  In- 
d u stn a l M arketing, M arch. 1966, pp. 76  -  77.
New business volum e up  255S per salesm an, b u t  co s t is “ less
th an  hall o! c le rk 's  annua! sa la ry ,"  says Biucc D eY oung. 
Chicago M ill's M arketing  D irector.
"C o m p u te r T ells  T he Buying S t o r y ”  P urchasing, A p a l ,
1968, pp. SO- 51.
I t is show n how  ED P rep o rts  o n  purchase com m itm en ts 
help  Sylvania E lectronics system s k eep  on to p  o f  upon o r­
ders. T he com putq? p rin t-o u ts  h e lp  purchasing mcdMirc per 
fo rn u n c c  o f  b u y ers , v endors, an d  sp o t h igh  volum e o rders 
for possible system s co n tra c t buy ing . T he a rtic le  describes 
h ow  th e  rep o rts  break  dow n b u y ing  b y  item  and vendor, 
an d  gives the  dollar volum e for each type  o f  co m m o d ity .
"C om puteriz ing  th e  Line M anager." S a les j^an ag em en t.
April 1, 1969. pp . 57  -  62.
T his article  co n ten d s th a t  th e  developm ent o f  t im e sh a r in g  
techniques and the  developm ent o f  conversational types o f  
co m p u te r  languages will enhance llic use o f  co m p u te rs  lor 
m iddle m anagers There are a variety  of canned  program s 
available for use to  give y o u r d a ta  m eaning and the  co m p u ­
ter frees you from  th e  d rudgery  o f  calcu lation  and trees 
y o u  fo r fu rth er e x p e rim en ta tio n  in p rob lem  analysis.
C O OK E, M ilton J. " D ie  D ata Base R ev o lu tio n "  System s and 
Procedures Jo u rn a l. M arch-A pril, 1968, p p . 2 0  • 22.
The d a ta  base is a cen tra l tile o r  bank o f  in fo rm atio n . Ii e n ­
com passes m any pieces o f  da ta  rela ted  to  m any functional 
areas o f  the  business in a single record . All inpu t transactions 
en te r  the  system  a t a single p o in t;  o u tp u t reporting  shou ld  be 
done on an ex cep tio n  basis.
C O O PER. H albert G .. i r .  " P u t  C o rp o rate  In fo rm atio n  and 
D ata A u to m atio n  In P erspective ." S ystem s and  Procc- 
d u ie s jo u rn a l .  M av-June. 1966, pp . 10 -  15.
C om panies need  to  focus m ore a tte n tio n  on  in fo rm atio n  
needs. Such needs go well b ey o n d  the capabilities o f  cu rre n t 
d a ta  a u to m atio n  eq u ip m en t, even  th o u g h  th is  eq u ip m en t 
serves well in opera tiona l c o n tro l, tren d  developm ent, and  in 
certa in  m athem atical m odels.
CO PELA ND , B enny R . "S ta tistica l Decision T h e o ry ,"  M an­
agem ent Services, M ay-June, 1968, pp . 45  -  51.
This new  approach  to  p rob lem  solving can  lead to  b e tte r  de­
cisions if  p topcrly  app lied . H ow ever, th e  techn ique  can  only 
com plem ent, n o t replace th e  executives ow n know ledge and 
experience.
CO R N ER , W. R . "T h e  C o m p u te r and  the  CA in In d u stry ."  
C anadian C harte red  A ccou n ta n t , Jan u ary . 1969. pp.
2 0  -  2 3 7 .............................
The value and  p o ten tia l use o f  th e  co m p u te r to  the c o n tro l­
ler function  is illu stra ted .
C O U G ER, J . Daniel. "C om puter-B ased . MIS for M edium - 
Sized F irm s,"  J o u rnal o f  D ata  Managem ent,  A ugust,
1967, p p . 18 ” 22. 5 ! 60 .
A rep o rt o f  a th ree-m onth  on-site research p ro jec t which
stud ies e ight m edium -sized m anufac tu ring  H u m  to  d e te r­
m ine i f  a com puter-based  MIS system  w ould  be appropriate  
for th en i.C harac tenstics o f  ihcsc firm s w ere m easured  a- 
gainst those o f  large firm s w hich  had  successfully  designed 
and  im plem ented  an MI.S. Im pedim ents 10 the  develop­
m en t ot an effective MIS un<l guidelines for im provem ent 
w ere categorized  and discussed u nder th e  h e a d in g  o f  m an­
agem ent, personnel, c o m p u te r  eq u ip m en t, co s t, and  co rp o ­
rate  con stra in ts . Marty o f  the fac to rs  necessary (o r an  MIS 
already ex is ted  in  these fu m s and  w ith  the  recognition  and 
co rrec tio n  o f  re ta rd ing  fa c tc is  the  o p p o rtu n ity  ex isted  for 
these firm s and  w ith  these firm s to  leapfrog  the slow , evolu­
tio n a ry  da ta  processing p a tte rn  experienced  b y  large firms.
CO U G ER . Dam cl "E d u c a tin g  P o ten tia l M anagers A bou t the  
C o m p u te r."  C aliforn ia  Managem ent Review . Fall, 1968, 
pp . 47  -  59.
D ie  au th o r describes h ow  u ;ew  progressive schools have in­
teg rated  com puter use an d  a technology in to  their curricula. 
A survey o f  their m eth o d s o  provided  to  assist o th e r  schools 
to  develop co m p u te r  ed u catio n . He po in ts  o u t th a t despite  
to ta l en ro llm en t o f  6 0 0 ,0 0 0  b y  1970 in Collegiate schools 
o f  business, in d u stry  r e c n u tm  arc ex periencing  co n sid er­
ab le  d ifficu lty  in m eeting  the  m anagem ent needs o f  their 
firm* Courses in the design a n d  use o f  com puter-based  m an ­
agem ent in fo rm ation  system s lu v e  been  ad d ed  to  the  re­
q u ire d  cu rricu lum  o f  ce rta in  schools T he d ifficu lties o f  d o ­
ing this are described  as well as the  co sts  arid the fu ture  
possibilities.
CO X. D onald  F . and  R o b c it Li. G ood . “ H ow  to  Build a 
M arketing In fo rm a tio n  S y s tem ,"  H arvard Business R e- 
view , M ay-June, l % 7 ,  pp . 145 -  154.
M arketing  m en in m any o f  the  large com panies th e  a u th o r 
s tu d ied  arc a lm ost un ifo rm ly  en thusiastic  a b o u t the  p ro m ­
ise o f  the  c o m p u te r b ased  m anagem ent in fo rm atio n  system . 
Relatively few  such  system s j i e  no w  opera ting , how ever, 
and  m any  com pan ies have had  in d iffe ren t success ui d eriv ­
ing b enefits  from  them . The a u th o r w rites a b o u t the  m ore 
successful o p e ra tio n s  and ind icates a t least seven fac to rs  in­
volved in their success.
C R A F T . C liffo rd  1. "U ser Languages fo t Business M anagers" 
S y stem s a n d  P rocedures Jo u rn a l, May -June, 19 6 8 , 
p p . 1 0 - 1 3 . "  "
T he business m anager m ust t ike pains to  learn  a b o u t and  
c rea te  th e  dem and  fo r m o re  languages. D espite  som e devel­
o p m en t the  n eed  for user languages is un fu lfilled . CO BO L, 
FO R T R A N  SPA N. C O LIN G O , ADAM , L U D ID , MADAM, 
are listed .
C R E C IN E . H ohn  P .. "C o m p u te r  S im ulation  In  U rban Re­
search ,"  Public A dm m isjrarion  Review. Ja n u ary -F eb ru ­
a ry . 1968, p p . 6 6  - 77 
A private o p in io n  o f  a  R and C o rp o ra tio n  econom ist on  
leave from  the  University o f  Michigan. Dr. C rccine exam ines 
the  sim ulation  m odels in  use n  u ib an  reseaich , p red ic ts  their 
u sefu lness foi governm ental decision m aking a n d  recoin­
m ends a lab o ra to ry  co m m u n ity , m o n ito red  over tim e to  
close the  gap o f  m odel co m p lex ity .
D A NTZIG . George B. "M anagem ent Science in the  U o rld  <•! 
T oday  and lo m o r r o w "  M anagem ent Science. February .
I % 7 ,p p  C l 0 7  c m . " ..........
There is a tren d  tow ards au to m atio n  o f  sim ple hum an  con* 
trol tasks System s arc being designed in w hich in fo rm ation  
o  supplied  to  rhe c o m p u te t and the orders o f  the  com p u ters  
a te  then  transla ted  in to  real action.
O perations Research o r M anagem ent Science is the w tencc 
o f decision 3nd its application*, that is. those tasks th at h u ­
m ans have n o t vet given to  m achines. Those tasks w hich in­
volve hum an energy an d  those winch involve sim ple hum an 
c o n tro l have been  alm ost com pletely conceded  to  m achines. 
Nevertheless au to m atio n  o t "h igher o rder hum an decision 
processes*’ has n o t ye t been  conceded  10 m achines These 
can be separa ted  in to :
1. Tasks th at require hum an ability  to  recognize p a tte rn s  in 
sight, sound , to u ch , sm ell and taste . H um an presence is 
needed because a com plex  m ental recognition  process is 
involved.
2. Tasks th at require  h um an  ability  to  observe and  to  adap t 
to  physical m ovem ent.
3. The decision processes th at involve m any alternative  
courses o f  action
Nevertheless, it can be concluded  th at we arc living in an era 
in which a lm ost all tasks o f  m an are being reduced  to  m a th ­
em atical tcrm% .mil their so lu tions left to  the  com puters.
"D a ta  P rocessing D irects In tc rlak c 's  M arketing ,"  In dustrial 
Mark e tin g , N ovem ber. 1966, pp . 75 -  77.
A rep o rt o n  a d a ta  processing opera tion  geared tow ard  
m arketing .
The d a ta  processing system  helps to  p rovide the  follow ing 
for successful m arketing:
1. a q u a lity  p ro d u ct th a t is com petitively  priced .
2. reliable, on-tim e delivery o f  custom er needs.
3 . tim ely  cu sto m er advice -  o rder acknow ledgm ents, de* 
livery notices.
4 . fast, accu ra te  cu sto m er billing.
5. service and  technical assistance.
6 . in fo rm atio n  fo r  sales c o n tro l and  planning.
D A V ID , G o rdon  B. "S tan d a rd s  for C o m p u ters  a n d  Inform s* 
lion  Processing," Journa l o f  A cco u n tan cy . S ep tem ber, 
1967, p p . 5 2  -  57.
A review  o f  na tiona l standards for c o m p u te rs  a n d  d a ta  pro* 
cessing as developed in the  M .S.A S .l.
D A V IS, S idney "T h e  ED P People Y ou  S eek  May Be O n 
Y our P ay ro ll,"  Banking. S ep tem ber, 1969, p . 4 7 .
One o f  the  biggest p rob lem s c o n fro n tin g  b anks in  th e  c o u n ­
try  to d ay  is the great dem and  fo r ED P p ersonnel. T he a u ­
th o r  o f  th is  article  m ain tains th a t  dem and  fo r  d a ta  process­
ing  p ersonnel will exceed  supp ly  b y  som e 4 0 ,0 0 0  b y  the 
end  o f  1969. T o  c o m b a t th is  ra th er serious p ro b lem  th e  a u ­
thor suggested th a t  banks recru it ED P p ersonnel b y  retrain* 
m g ex isting  personnel.
DE AN, Neal J . " T h e  C o m p u ter C om es o f  A ge," H arvard 
Business Review . V olum e 4 6 . N um ber 1, January-F cb- 
ruary , 1968. p p  83  -  91.
The co m p u te r system s fu n ctio n , n o t only  techn ically  b u t  al­
so  m anigeria ily , has com e o f  age. As a resu lt, i t  has becom e 
an ex trao rd inarily  im p o rtan t q u an tita tiv e  tool a t  the  dispos­
al o f  m angem ent a t all levels in th e  in tense co m p etitiv e  m ar­
ket w hich all U.S. com pan ies face to d ay . T he  s tu d y  illus­
tra tes  th e  place o f  th e  TCE (T o p  C om puter E x ecu tiv e) in 
com panies and  indicates th a t  all b u t 11 o f  108 firm s sur­
veyed have such a  position . T he s tu d y  also  show s th a t  sen­
ior m anagers are  becom ing  m ore involved in  th is  aspec t o f  
m anagem ent. T he co m p u te r is perm eating  m anagem ent 
fu nctions o th er th an  finance and  ad m in istra tio n . I t  is a lso 
m h e a tin g  certa in  p a tte rn s  in the  use o f  various ty p es  o f  
people in co m p u te r  activities. The s tu d y  fu rth e r ind ica ted  
th a t individual com pany  co m p u te rs  cost ranges are  from  
$ 2 0 0  to  $ 3 4 ,0 0 0  p e r $ 1 ,0 0 0 ,0 0 0  o f  annual sales, w ith  the  
average cost being  0 .5 6 3  o t sales.
DE A RD EN . Jo h n . "C an  M anagem ent In fo rm a tio n  Be A u to ­
m ated :"  Harvard B usincsi Review . M arch-Aoril. 1964, 
pp . 128 -  135.
Asks the question  w hether m anagem ent in fo rm a tio n  can  be 
au to m ated  and  the  m anagem ent fu n ctio n  o f: stra teg ic  p lan­
ning, m anagem ent co n tro l, op era tio n a l co n tro l. C oncludes 
th a t a u to m atio n  is p ractical only  to  a lim ited  e x te n t ,  on ly  
for certa in  fu n ctio n s, and should  be u n d e rtak en  w ith  cau­
tio n . M ore effective  a u to m atio n  in th e  fu tu re  w ill d ep en d  
upon im provem ents in b o th  eq u ip m en t and  techniques.
D EARD EN , Jo h n . "C o m p u te rs : N o Im pact on  Divisional 
C o n tro l"  H arvard Busmens Review . Jan u ary -F eb ru ary , 
1967, pp 9 9 -  104.
D espite s trong  p red ic tions to  th e  c o n tra ry , the  a u th o r  seri­
ously d o u b ts  th a t the  increasing use o f  co m p u te rs  an d  re­
lated  in fo rm atio n  technology w ill.affect to p  m anagem ent's  
ab ility  to  c o n tro l divisional o p era tio n s , and  in  p a rticu la r  
th a t  it w ill b ring  a b o u t a tren d  to  recenira)i£e.
DE A RD EN . Jo h n . "M y th  o f Real-Tim e M anagem ent Infor- 
m atron ."  H arvard Business Review. M av-June 1966,
p p . 1 2 3 -  132.
Describes six categories o f  u  p  m anagem ent fu n c tio n s  (m an ­
agem ent c o n tro l, s trateg ic p lanning, p ersonnel p lanning, 
co o rd in a tio n , op era tin g  c o n tro l, and  personnel appearance) 
and  h ow  po ten tia l app lica tions o f  th e  new  g enera tion  com ­
p u ters  m ay assist in p erfo rm ing  these fu n c tio n s. Also e x ­
am ines w hether real-tim e is p ractical fo r  th ese  fu n ctio n s  and 
concludes th a t  the  b enefits  o f  real-tim e are  g enerally  over­
rated .
D ELO N G , L.W. "A pply ing  C o m p u te r C o n tro ls  to  Batch 
Processes," A u to m atio n . S ep tem b er, 1 9 6 8 ,p p . 5 6  -  6 0 . 
S equencing a n d  c o n tro l are  o f te n  im p o rta n t p rob lem s in
batch  processes. D ie  a u th o r rep o rts  how  co m p u te r con tro ls 
can 'solve these problem s. He s ta tes the  b enefits  and  ju stifi­
cation  o f  co m p u te r  system s.
D ENN IS. Jack  b . , " A  Position  Paper on  C om puting  and 
C om m u n ica tio n ."  C om m unication  o l the .Association 
for C om puting  M achinery. M ay. 1968. pp. 3 7 0  377.
The effective opera tion  o f  free en terprise  in c rea tin g  the e n ­
visioned in fo rm ation  service industry  is d ep en d en t upon 
three  accom plishm ents: (1 )  th e  restruc tu ring  o f  o u r in fo r­
m ation  processing industry  so  th a t a clear division o f  cost 
is m ade am ong c o m puting , co m m u n ica tio n , and  the  devel­
op m en t o f  in fo rm atio n  services: (2 )  the  wide use o f  m u lti­
access system  c o n cep ts  so  th a t  in fo rm atio n  services m ay 
share in the  use o f  co m p u te r insta lla tions and so  th a t the 
cost o f  their c o n stru c tio n  is reasonable; and  (3 )  the  devel­
o p m en t o f  pub lic , m essage-sw itched com m unica tion  ser­
vices so th a t adequate  provisions are m ade for in fo rm ation  
security .
DEVOS, H enry. “ M anagem ent In fo rm atio n  S ystem  Re­
v isited ." J o u rn al o f  A ccoun tancy . A ugust, I96f»,
pp . H2 - 84.
E lem ents com prising  h isto ry  o f  possible origin in 
S ix teen th  C en tu ry  England.
DICKEY. E.R. "  New Look m  M anagem ent System *," A u to ­
m atio n . Ju n e . 1965. pp. 6 7  70.
An overview o f  m anaging and data  m anagem ent is g.ven. A 
table rela ting  tim e, n a tu re , fo rm , derivation , and source o f 
m anagem ent in fo rm atio n  and  sum m arizes the  characteristics 
o f  an in fo rm atio n  system .
DICK HA UT, Jo h n  W. “ A ccounting  In fo rm atio n  in Decision 
M aking," M anagem ent Services, Jan u ary -F eb ru ary , 1969.
p. 4 9 -  55.
The a u th o r a tte m p ts  to  m ake valid generalizations ab o u t 
the  rela tionsh ip  betw een  accoun ting  in fo rm a tio n  an d  deci­
sions. He th en  tests  h is  analysis against the  B onini an d  Mor- 
genro th  decision m aking  m odels. In  th e  Bonini m odel, ac­
c o u n tin g  in fo rm atio n  in th e  fo rm  o f  p ro jec ted  budgets is a  
com m unica tion  in stru m en t. In  the  M orgen to th  m odel ac­
c o u n tin g  in fo rm atio n  is n o t used  because the  decision is 
m ade in 4 8  h o u rs. T here  m ust be a c lear d e fin itio n  o f  the  
p urpose  to  b e  m et b y  a  decision i f  accoun ting  d a ta  is to  be 
used.
D ICKINSON, T hom as A. "E D P  R eporting  o f  R  + D C osts,"  
The Office. M ay. 1965, p p . 1 3 4 -  140.
In o rder to  keep  m anagem ent in fo rm ed  on  research  an d  d e­
velopm ent p ro jec ts  so th a t th ey  can  e ffectively  c o n tro l the 
various pro jec ts , w eekly rep o rts  based o n  e x p en d itu re s  o n  the  
various p ro jects  which include labor h o u rs  as well as o th er 
costs are  co m p u ted  over the  w eekend and  are on  m anage­
m en ts  desk on  M onday.
DIEBOLD , J o h n . "A D P  -  T he  Still-Sleeping G ia n t,"  Har­
vard Business Review . S ep tem ber-O ctober, 1964 , 
pp . 6 0  -  65.
The a u th o r po in ts  o u t th a t  d esp ite  the  advantages in AM* 
to  d a te , the  unrealized  p o ten tia l is several m agnitudes great­
e r. His suggestions fo r  realiz ng th is  g reater p o ten tia l include 
the recogn ition  o f  th e  ex isting  prob lem  and  the education  o f  
first-class m anagers in the  p o ten tia l o f  in fo rm atio n  system s. 
A dd itionally , a genuine business-research e ffo r t in the busi­
ness m anagem ent process ts needed . F ina lly , and  o f  para­
m o u n t im p o rtan ce  is the  c re a tio n  o f  a place tn th e  organiza­
tion  s tru c tu re  for ADP
DIEBOLD . Jo h n . "M an an d  th e  C o m p u te r ,"  N ation 's  
Business. Ju ly . 1969.
The p ast tw o  o r  th ree  d ecad rs  o f  scien tific  and  techno log­
ical discovery a te  ca lled  a revo lu tion . This revolu tion  should  
be as significant as the In dustria l R evolu tion . The reason for 
the  significance o f  th e  c o m p u te r is th a t it is dealing w ith the  
s tu f f  o f  w h ich  society  is m ade -  in fo rm a tio n  and  its  com ­
m u n ica tio n .
D IEBOLD . Jo h n . "W h a t's  A nead in In fo rm a tio n  T echnol­
og y ,"  H arvard Business Review. S ep tcm ber-O ctober.
1965. pp . 76 -  82 .
R eports o n  the  resu lts o f  an intensive research program  in 
b eh a lf  o f  over e ighty  o f  the  largest U.S an d  E uropean  Busi­
nesses. P red icts  th at in fo rm a tio n  technology will affect 
fu tu tc  m anagem ent and  p lanning  prob lem s m  seven ways: 
( I )  lu tu re  inlnrm & tiun system s will be m ore versatile and 
will m ore neaiiy parallel ihe real flow  o f  in fo rm atio n  w ith­
in an o rgan iza tio n . (2 )  system s will increasingly be in "real 
tu n e ."  (3 )  tlfx jh iitty  will be ncreased  an d  co sts  reduced 
th ro u g h  new  eq u ip m en t d eve lopm ents; (4 )  these new de­
ve lopm ents will p e m u t th e  d raw ing to g e th e r on  an in te ­
grated  basis the  da ta  n eed ed  to  m anage the  com pany : (5 )  
a to ta lly  new  d a ta  storage and processing cap ab ility  -  graphic 
storage and  processing - wUi b eco m e e co n o m ical.(6 )sro rag e  
an d  retrieval to  techn ical, m anagem ent, and  general d a ta  
will becom e increasingly im p o rta n t:  a n d  (7 )  th ere  will be 
significant im p ro v em en ts  in the  m eans o f  com m unica ting  
w ith  the  system  -  the  so-called m an-m achine in terface.
D! SC IPIO , A lfred , and  Sales M anagem ent S ta lf . "S om e 
Day P m  G oing  to  Have a U t i le  Block Box on  My D esk," 
Sales M anagem ent,  May I 1967, p p . 3 3 .6 6  -  72.
The exam ple  is o f  th e  Singei C orporation  and  its  step-by- 
s tep  im p lem en ta tio n  o f  a M anagem ent In fo rm a tio n  System . 
"A s the  business becom es me re c o m p lex , the  highei the 
prem ium  placed  o n  in fo rm a tio n  q u a lity , tim eliness and re­
f in em en t"  says d i S c ip io , V .P ., M arketing. C haracteristics 
o f  S inger's MIS system s are:
1. F lex ib ility  -  chang ing  tecnno logy  o f  co m p u te rs  and com ­
m unica tions as well as  business en v io m rn en t.
2. All reta il s to res  use s ta n tL rd iz c d  acco u n tin g  system .
3 . A ccoun ting  d o lla r per sale* has decreased.
4 . C onso lida tion  in  s teps fro m  3 2  rep o rtin g  cen ters.
5. R educed  o u t  o f  s to ck  an d  o f  th e  in v en to ry  problem s -  
logistics tied  in closer than  ever befo re  -  le tte r  R O l.
6. S tro n g  m anagem ent su p p o rt 
Im p lem en tatio n :
S tep  I :  C o n so lid a tio n  o f  a cco u n tin g  d ep a rtm en ts  ftom  
3 2  to  4 .  a u to m a tio n  o f  records.
S tep  2: C o nso lida tion  o f  fo rm s, personnel tra in in g  in 
use o f  M IS, sold MIS th ro u g h o u t co m p an y .
S tep  3: ( on so lid a tio n  o i 4  regional cen ters  to  1. s tream ­
lining in fo rm atio n  in to  reports.
S tep  4: T ransm ission devices to  becom e on-line.
Diagram o f  system  show n.
DOWNS, A n th o n y . " A  Realistic L ook a t the  F inal Payoffs 
F rom  U rban D ata System s,'* Public A d m in istra tion  Re- 
view , S ep tem b er, 19 6 7 , pp . 2 0 4  -  210.
U ltim ately the  answ ers to  m any o f the  questions ab o u t 
co m p u terized  “ u rb an  in fo rm a tio n  system s’* d ep en d  upon 
an assessm ent o f  th e  final payoffs o f  the s y s tem .th a t is. ac t­
ual im provem ents m  governm ental o r private ac tio n s  as o is- 
tinguished from  im provem ents in the  in fo rm atio n  upo n  
which such  ac tio n  is based. T he a u th o r  analyzes th e  types 
o f  final p ay o ffs  and  som e o f  th e  im plications for govern­
m ent and  p rivate  decision-m aking  in urban  areas.
DOWST. S um crby . “ Sigma F inds the  Answ er in C om bina­
tion S ystem s.”  JhjrchasjngJFebruary. 1966, p p . 78 - 82. 
The article  discusses the  com b in a tio n  o f  system s th a t en ­
ables a purchasing  agent for Sigm a E lectronics to  k eep  up 
w ith  p ro cu rem en t needs. Based on  d a ta  received fro m  the 
co m p u te r  and  add itional in p u t from  the  p ro d u ctio n  p lanner, 
the buyer can  b e tte r  determ ine th e  EO Q. By using a flexo- 
w riter to  genera te  pu rchase orders w hich  also genera tes an 
ED P pap e r tape  th e  co m p u te r  can be used to  prepare  inven­
tory  and receiving reports.
D R EIK U S. Eric. “ T he E lectronic  R evolu tion : Is I t  the  G reat 
T urn -O n?”  T he Jo u rn a l o f  C om m unica tions. Ju n e . 1968, 
pp . 117 126.
The a u th o r  envisions som e scien tific  prob lem s th a t  can n o t 
be m et b y  form al m ath em atics  o r  q u an tu m  m echanics. He 
questions w h e th e r o u r th in k in g  and  responses have becom e 
as a u to m atic  as the  system s th a t  a re  being used to d ay . He 
c ites a  ten d en cy  to  squelch  the ill-logical, “ crea tiv e”  though t 
shou ld  it arise unsought
D R EN N A N , H arry  J .  “ Increase P ro d u ctio n  E ffic iency  by 
C reating  S ource D ata  System s,"  A u to m atio n . Jan u ary . 
1968, 7 3  -  76 .
This a rtic le  deals w ith  th e  p rob lem  o f  w hat to  d o  w ith  in ­
fo rm ation  a t  th e  p ro d u ctio n  level. T he answ er given is to  
have a d a ta  system  a t  th e  source . M ost o f  the  a rtic le  devel­
ops the  system  n eed ed . T he a u th o r s ta tes  w h at h e  believes 
are the  fu n c tio n s  an d  abilities o f  d a ta  system s an d  ho w  
these fu n ctio n s  an d  abilities w ork in  a source d a ta  system .
D R U C K ER , P e ter J . “ T he Effective D ecision ," H arvard 
Business R eview . Jan u ary -F eb ru a ry , 1967, p p . 9 2 ,9 8 .
The e ffective  decision  resu lts  from  a system atic  p rocess, 
w ith  clearly  d e fin ed  e lem en ts , th a t  is handled  in a  d istin c t 
sequence o f  s teps. E ffective execu tives d o  n o t m ak e  a  great 
m any decisions, th a t  th ey  m ake o n ly  a  few im p o rta n t deci­
sions, th a t  th ey  w a n t th e ir  decisions to  have im p ac t, an d  to  
be sound . S ix  seq u en tia l steps in  th e  process are  given.
D R U C K ER . P eter “ W hat C o m p u ters  Will Be T elling  Y o u ,"  
M anagem ent Review , O ctober, 1966, p p . 3 0  -  33 .
Man develops tw o  k in d ' o f  too ls: T hose th a t d o  som eth ing  
m an c a n n o t d o  an d  th o sr  th a t im prove u pon  w h at m an c an
do.
The c o m p u tc i is a logic m achine. F o r the  businessm an it 
can: be a m echanical c te ik ; co llec t. s to re , analyze d a ta ; help  
design physical s tru c tu res; reset process to  p red e term in ed  
c o n d itio n s  (au to m atic  co rrec tio n  fro m  feed b ack ); assist in 
decision m aking.
T he co m p u te rs  o f  th e  f i r u ie  will becom e m ore flexible, 
m ore universal as th e  cooing  first used  is b e ing  rep laced  by  
regular language. T he  cost to  use a  c o m p u te r will b e  greatly  
reduced . In fo rm a tio n , including  visual m ateria ls , will be a 
public  c o m m o d ity .
D R U C K ER , P e ter F . "W hat th e  C om puters Will Be Telling 
Y o u ,"  N atio n s  Business. J u ly , 1966, p p . 8 4  -  90.
Five basic c o m p u te r skills:
1. T hey  can  han d le  large masses o f  repetitive  b u t  sim ple 
paper w ork .
2. I t  c an  co llec t, p rocess, s to re , ana lyze , and  p resen t in fo r­
m atio n  a t  dazzling  speeds, B ut m anagem ent hasn’t used 
to  its  fullest e x te n t the  c o m p u te r  in analyzing  and  com - 
parauve capabilities.
3 . C om puters can design physical s truc tu res.
4 . C o m p u ters  can  resto re  a process to  preset co n d itio n s  to  
c o n tro l a  process.
5 . Plan stra teg ic  business decision-m aking d ecid ing  w hat 
course  o f  action  to  take.
D R U R Y , T h eo d o re. "S c ience  is F inding  W ays to  M ake y o u  
S m a rte r,"  N ations B u siness, J u n e . 1966, p p . 102 -  103. 
Som e scien tists  are  stud> tng  the  electrical im pluses generated  
by the  brain  w hen it is m aking a decision and  tak ing  a risk.
R esearchers are  learning to  ch art the  b rains e lectrical activ­
ity in  decision-m aking s itu a tio n s  an d , in a sense, p redict b e ­
havior b y  analyzing  brain waves w ith  a  co m p u te r.
DU KES, C arlto n  W. “ Effective M easurem ent o f  a  Profession­
al R ecru iting  E ffo rt -  A System s A p p ro ach ."  Personnel 
Jo u rn a l. Jan u ary  1, 1965, p . 12.
T h is  technical article  explains h ow  to  u tilize  p u n ch  cards as 
an in p u t device to  provide an  in fo rm atio n  system  th a t  will 
give th e  best engineering, scientific an d  adm in istrative  
personnel.
DU STO N , Jack . “ Y our First In fo rm a tio n  S ystem  M ust Be 
S im p le ,"  Industria l Engineering.  M arch, 1 9 6 9 ,p p .l4 ~ 2 7 . 
T h is  a rtic le  develops the  c o n cep ts  o f  m anagem ent in fo rm a­
tion  system s fo r m anual o p e ra tio n  u n til full u n d e m a n d in g  
o f  the  needs are  developed. I t p rovides som e insight in to  
th e  co st o f  such  system s and  the  lab o r requ ired  to  m ake th e  
system  w ork . T he sim ple system  develops th e  c o m p u te r  e x ­
perience  needed  fo r  the  design an d  use o f  a larger system  
w hile a llow ing m anagem ent to  b eco m e fam iliar w ith  the 
ty p e  o f  s u p p o rt req u ired  o f  them .
“ ED P Points The Way T o  Savings’* Purchasing, A ugust,
1968. p . 43 .
H u s  article show s the application  o f  the co m p u te r to  poin t 
o u t areas when* cost red u c tio n s  m ay take place. I 1.S. P ly­
w ood uses the c o m p u te r to  no te  those areas w here savings 
may b e  m ade by  ob tain ing  volum e d iscoun ts, c onso lida tion  
o f  suppliers, standard iza tion  o f  supplies, a n d  use o f b lanket 
o rder con tracts .
EH LERS, Marvin W. “ M anagem ent’s b lunder B uffer.”  Bus­
iness A u to m ation . M arch, 1966. pp. 38  -  4 1 .
The a u th o r describes the  problem s involved in in s titu tin g  a 
decision-m aking in fo rm ation  system .
I ID l'S O N . Bernice T. “ A G eneralized Psychiatric In fo rm a­
tion-Processing System ,”  Behavioral Sc ien ce , M arch.
1966. p p . 133 -1 4 2 .
The a u th o r describes an application  o f  co m p u te r system s to  
in stitu tiona l records m  o rder to  m ake them  available lo r re­
search purposes. O bject: The psychiatric in fo rm atio n  p ro c ­
essing system  will “ facilitate  b o th  the clinical an d  adm inis­
trative services dem anded  by  p a tien t care and  psychiatric  
research.”
ELW ELL, Marry 11. J r. ''D a ta  In fo rm ation  M anagem ent S ys­
tem s.”  M anagem ent Services. N ovem ber-D ecem ber,
1 9 6 7 .p p  4 0  T \ ~
Evers m anagem ent in fo rm ation  system , in a small o i large 
com pany , ha* the  same u ltim ate  purpose. But m any co m ­
panies cou ld  benefit iro m  the experience o f  the g iants w ho  
have mass form al program s.
EVANS. M arshall K . and  Lou K Hague. “ M aster Plan for 
In fo rm ation  System s,”  Harvard Business Review . Janu- 
a ry -F cbruary , 1962, pp . 9 2  103.
An excellen t article  describing the  questions th a t  shou ld  be 
asked and the planning  tlia t is necessary to  install an  in fo r­
m ation  system . Poin ts o u t in fo rm ation  needs and  m anage­
m ent involvem ent in p lanning  w hich includes: e s tab lishm ent 
o f  long-range objectives, jn alysis  o f  the  present system , 
steps necessary for short-range im provem ents, p lanning  for 
tim e and responsib ility , and  the  planning  and  designing nec­
essary for accom plishing the  p lan . A  five-step program  for 
p lanning an insta lla tion  o f  an in fo rm ation  system .
FA N N IN G . Jam es E. “ How to  Im prove Investm en t Deci­
sions.”  Harvard Business Review. Jan u ary -F eb ru ary .
1966. p p . 157 -  168.
The a u th o r recognizes th at the  new  scientific m anagem ent 
too ls arc m aking an im pact o n  the investm ent decision p roc­
ess. He tries to  id en tify  the  various prob lem  areas w ith in  
the investm ent business and to  exam ine the  n a tu re  o f  their 
applications. He s ta tes th at the m ain areas o f  c onsideration  
should  be selection o f  the basic com panies ( lo r  investm en t), 
analyzing the  selections, forecasting prices, calcu lating  the 
m arket levels, estab lish ing  c riter ia  and identify  ing the  im ­
perfections.
F A R R IN G T O N , C .V .D . e t  a). " A n  A pplication-O riented  
C om puter A pproach  to  In ven to ry  C o n tro l P roblem s,”
T he C om p u ter  J o u rnal, F eb ru ary , 1 967 , p p . 325  -  328 . 
Tins article  discusses the p io b lcm  o f  designing a basic su b ­
system  for inven to ry  co n tro l. T he a u th o rs  set o u t  the  fo l­
low ing prelim inary  design stage* fo r in ven to ry  c o n tro l ap p li­
cation .
1. D evelopm ent an d  agreem ent o f  perfo rm ance  c rite ria  for 
the p roposed  system .
2. D evelopm ent an d  testing  o f  su itab le  m athem atica l 
m odels.
3 . Prelim inary  design o f  c o m p u te r  and  n o n-com puter 
procedures.
4 . C ollection  o f  d a ta  reia iiug  to  a sam ple o f  item s w hich 
will be rep resen tative o f  the final system .
5. Assessing the  p e rfo rm an ;e  o f  the  p ro p o sed  system .
FEIGENBA UM . D onald S. “ T he Engineering a n d  M anage­
m en t o t an E ffective S y stem .”  M anagem ent  Science, 
A ugust. 1968, pp . B721 -  B73G.
Five to  ten  years ago. the system s ap p ro ach  was th o u g h t to  
m ean full-scale fac to ry  a u to m atio n  or fully  com puterized  
in fo rm ation  (low . E xperience has show n th a t a  m ore useful 
co n cep t is o f  system s as in teg rated  m an-m achine-inform t- 
no n  s tru c tu res  wrtiich provide econom ic  c o n tro l over tech n i­
cal and  organ iza tiona l com plex ity .
The system s engineering  process includes the  six  phases o f  
analysis, p rogram m ing, design, e q u ip m en t m an u fac tu re  and 
softw are program s, in sta lla tion  and  ch eck -o u t, an d  service. 
T he greatest progress tu s  been m ade in the  w ork  o f  system s 
analysis, w hich has b en efited  from  recen t developm ent in 
m odeling  an d  s im ula tion  techniques.
A new  ro le  is evolving for th e  m anager h im self in system s 
design an d  system s o p e ra tio n . T his includes h is estab lish ­
m en t o f  a m echanism  fo r the  c rea tio n , in teg ration  and  m ain­
tenance o f  en terprise-w ide system s. I t is p robab le  th a t m ore 
and  m ore o f  th e  o p c ra tio n a  activities o f  the  firm  w dl be 
analyzed  an d  then  engineered  as system s to  o b ta in  the  m any 
econom ic an d  o th er benefit*.
FEIGENBA UM , D onald S. “ S ystem s Engineering R eaches a 
. Now T h resh o ld .”  S ystems and Procedures Jo u rn a l. Ju ly- 
A ugust. 1 968 . pp . 14 -  !» .
Origin o f  system s engineering, tren d s  leading  to  com plex 
prob lem s, and  a d efin ition  11 system s in tro d u ce  th e  sub jec t. 
The w ork  o f  system s design is o u tlin ed .
I . Sales fo recasting  2 . Test m ark e tin g
3. C onsum er behav io r m odels 4 . M arket s im ula tion .
The new  MBA’* are bringing in m ore q u an tita tiv e  approaches 
and in fo rm ing  m iddle m anagers a b o u t th em  fo r fu tu re  use.
FER G U S. R ay M.. an d  W alt:r 1. Levings, “ M anagem ent o f  
E xcep tions.”  J o u rnal o f  D ata M anag em en t, Ju ly , 1968, 
pp . 24  and  70.
Suggests th a t  g ood  d a ta  processing m anagem ent sho u ld  n o t 
only  pay heed  to  th e  m anagem ent by ex cep tio n  p rincip le , 
b u t sh ou ld  give special a tte n tio n  to  a relative c o n c ep t the  
m anagem ent o f  ex cep tio n s. Suggestions fo r  the  m anagem ent
o f  exception* in such  categories as h ardw are, so fiw are , p o w ­
e r an d  personnel are  th en  discussed.
F IE L D . Jo h n  I . “ T ow ard  a M ulti-Level, M ulti-Coal In fo r­
m ation  S ystem ”  T he A ccounting Review. Ju ly . 1% 9. 
pp . 593 540.
The ob |cctive  o f  this paper was to  show  th at the  co rp o ra tio n  
is a system  w hich  needs an in fo rm atio n  system . The a u th o r 
b riefly  described  how  an in fo rm atio n  system  is a vital p art 
o f  the co rp o ra tio n  and  the  fu n ctio n s  th at the  system  p e r­
form s. This paper w ould be  o f  in terest to  som eone w ho  is 
com ple te ly  unfam iliar w ith in fo rm atio n  system s b u t o th e r­
wise is o f  little  im portance .
F IO C K . L .R .. J r. "Seven D eadly Dangers in ED P.”  Harvard 
Business Review . May J u n e ,  1962. pp . 88  -  96 .
Tliis classic article  w arns o f  the  dangers inheren t in estab ­
lishing LDP in an organization  and o u tlin es  the  positive 
steps which can  be taken  to  m ake an insta lla tion  a success. 
The dangers include.
1. P oor p rocurem en t.
2. Ignorance o f  procedures.
3. "Serv ice”  over " C o n tro l."
4 . M iddle m anagem ent resistance.
5. In ad eq u ate  s taff.
6 . P oor s ta ff  lo ca tio n , and
7. Evaluations o n  the bias.
FO RM AN , D .A ."C lirys!er Breaks the  System s B arriers," 
Business A u to m atio n . Ju n e . 1968, p p . 54  -  5b .
A d escrip tion  o f  the m anagem ent in fo rm atio n  system  m  use 
a t  C hrysler and  its  im pact on  the organization .
F O S T E R , K enneth  E. " J o b  W orth and  T he  C o m p u te r ."  Per­
sonnel Jo u rn a l. S ep tem ber. 1968, p . 6 19 .
The a rticle  describes the  salary in fo rm a tio n  retrieval system . 
It is a co m p u te rized  system  to  assist com panies in sw apping 
im p o rtan t s ta ffing  in fo rm ation .
FO W L ER. Peter H. "S y stem  P a th o lo g y ."  IEEE Trans, on 
R eliab ility . Sep tem ber, 1968, pp . 1 2 2 -  126.
A system  o f  c lassification  o f  failures is p roposed  for increas­
ing th e  science o f  reliab ility . F ailu res are  classified as T ype
I. lack o f  qualification: T ype II, hum an  e rro r: an d  T ype III. 
w e a ro u t; specific m eth o d s o f  failure for subclasses o f  these 
m ain  ty p es  arc given.
FR A M , Eugene H- "L earn in g  th e  S ystem ”  Sales Manage­
m en t. May 1. 1969. pp . 4 9  -  72.
T his a rticle  feels there  are  fo u r areas fo r  in spection  i f  mar* 
ke tin g  a n d  m anagem ent science people  are  to  grow  together 
an d  p ro fit  from  each  o th er.
( 1 )  R educe m iddle m anagem ent's  fear o f  M IS an d  show  
h o w  M IS can help .
I 2 ) Show  th e  m anagem ent sc ien tis t re la tionsh ip  o f  in tu itio n  
and  m anagem ent science.
( 3 )  T he m anager shou ld  be  show n h ow  MIS p eop le  th ink  
and  at least learn to  ap preciate  it  an d  vice versa for
M IS people.
(4 )  M iddle m anagers sho u ld  b e  tra ined  to  u n d e rs tan d  M an­
agem ent Science at an apprec iation  level ra th er th an  a  
d e p th  level.
FR A M . Eugene H. "M odels for T om orrow ,”  Sales M anage­
m en t. May 15. 1969. pp . 4 3  -- 46 .
Sales M anagem ent feels tha» MIS will be m oving in to  the 
m arketing  area m ore but the grow th  will be slow  and sp o ­
radic due  to  lack o f  MIS policy w ith in  the  c o rp o ra te  struc* 
tu re . M arketing has been  considered  the  step-child  in  allo­
ca tio n  o f  MIS because o f  GI-GO ph ilosophy . MIS will be 
used  in  m arke ting  in the ord inal ranking.
FR EEM A N . Orville L. "M anagem ent In fo rm ation-B lueprin t 
For T o m m o rro w .”  Pu b li:  A d m in is tra tio n  Rcvvew. M arch,
1967. pp . 4 8  -  50.
Tins is an excerp t from  an address befo re  a  conference  on  
B ette r M anagem ent In fo rm atio n  an d  R ep o rtin g  co n d u c ted  
by  the  G eneral Services A dm in istra tion  on  N ovem ber 1,
1966. in w hich  the S ecre ta ry  o f  A gricu lture  q uestions  sys­
tem s analysts and m anagers as to  th e ir  use o f  a u to m atio n  
for in fo rm a tio n , for p lanning o r  fo r gadgetry.
F R IE U N K . A.B. “ T he A u d .to r and E lectron ic  D ata  P ro­
cessing.”  T he C o m p u ter  J o u rn a l, Ju ly , 1 9 6 5 ,pp. 9 5 - 9 7 .  
The a u th o r o f  th is  article  m ain tains th a t  an o rgan iza tion 's  
au d ito r, w hether he be interna) o r  ex te rn a l shou ld  have a 
w orking  know ledge o f  co m p u te rs  and  th e ir  use in m anage­
m en t and financial accounting .
He also suggests the  use o fc o m p u te rs b y  au d ito rs  a s  a  s ta ff­
ing fu n ctio n , s ta tin g  th a t  the  p ro p er use o f  co m p u te rs  by 
a u d ito rs  can  highly facilitate check ing  and  vouching. Also 
he m ain tains th a t  th e  a u d ito r  c an  use th e  c o m p u te r fo r  var­
ious testing  program s in c o n n ec tio n  w ith  a m anagem ent in ­
fo rm ation  system .
FU R R E R , Jo h n  R. "P ro d u c tio n  E fficiency  R equ ires a  Se­
lective A pproach  to  A uto m atio n ,”  A u to m atio n , M ay, 
1967, pp . 6 4 - 6 7 .
A lthough a u to m atio n  is im p o rta n t i t  is o ften  overdone o r  
do n e  w ith o u t th o rough  ex am in atio n . T he  article  can  be 
sum m arized  b y  ex p lan a tio n  o f  selective a u to m atio n :
1. The ab ility  t o  analyze a  s itu a tio n  and  dec ide  w here a u to ­
m ation  m ight b e  advantageous, as well as d e te rm in e  how  
to  m ake the  best possible use o f  it.
2. T he capab ility  to  take the  resu lts  o f  the  analysis an d  p ro ­
ceed  w ith  a logical m ach inery  developm ent program .
R elated  to  th is article  b u t aim ed a t  engineers is the  a rticle , 
David P. H erron , “ Selective A u to m atio n  B enefits fro m  S ys­
tem s Engineering A p p ro ach .”  A u to m atio n . J u ly . 1967, 
p p . 6 5  -  70 .
GA M ER, William F. “ F in in g  O pera tions C o n tro l R ep o rts  to  
M anagem ent's N eeds,”  Mu tan c tn e n t Services. M ttch -
A pril, 1969, p p . 3 8  -  43 .
In the  insta lla tion  o f  o lder c c m p u te r  in fo rm a tio n  system s a 
false econom y was achieved by  p rovid ing  for ro u tin e  p r in t­
o u t o i all d a ta  to  reduce system s analysis and program m ing 
expense. S ignificant in fo rm ation  is lo st in the  sea c f  data .
Newer system s are incurring  heavy system s insta lla tion  and 
program m ing expense to  leave 9 9 T  o f  the  da ta  in  the  com* 
p u ter  m em ory  and  report to  m anagem ent only  the  IT* o f 
unusual o r  exceptional in fo rm ation  needed for m anagem ent 
decsio n s .
The conclusion  is th a t d a ta  reporting  system s m ay require 
overhauling. Tin* focus shou ld  be on th e  few significant b its  
o f  in fo rm ation  th at will w arn m anagem ent o f  sy m p to m s o f  
p o ten tia l failure to  a tta in  goals.
GA RR 1TY . John  T ., “ T op  M anagem ent and  C o m p u ter P ro­
fits ,”  Harvard Business Review , July-A ugust 1963.
Exam ines the factors involved in achieving re tu rn s  from  
co m p u te r  investm ents. These factors leading to  success are:
1. Q uality  o f  executive leadership.
2. Soundness o f  m anagem ent con tro l.
3. O perating  m anagem ent involvem ent.
4 . C aliber o f  technical s ta ff.
5 . Role o f  co rp o ra te  staff.
6 . E qu ipm ent strategy .
GE LLM A N , H arvey, "N ew  C om puter C oncep ts Increase the 
U ser's C hoices,”  C anadian C hartered  A c c o u n tan t. No­
vem ber, 1969, pp . 3 5 9  -  3 62 .
M ore flexible and e fficien t m eth o d s to  process in fo rm ation  
which are being m ade by  new  developm ents in co m p u te r  
system s technology are discussed.
G E R D E L , J K. " In teg ra ted  D ata System  fo r P ro ject Man­
agem ent,”  The O ffice . M arch, 1968, pp . 59  -  62 .
A system  is described w hereby a  p ro jec t m anager receives 
his necessary in fo rm ation  o f  th e  d iffe ren t activ ities w ith in  
his pro ject w ithou t in terfering  w ith  the d u ties o r  tak ing  up  
tim e o f  the  functional m anagers.
GILM A N, G len. "T h e  C o m p u ter R evisited,”  Business Hori­
zons. W inter. 1966, p p . 77  -  89 .
T he  a u th o r discusses the elTect o r tack o f  effec t th a t  com ­
pu ters an d  m anagem ent in fo rm ation  system s will have on 
the  organizational s tru c tu re  o f  the  organ ization . He feels 
th a t  the actual organizational s tru c tu re  o f  th e  firm  will n o t 
change, only  a form al recogn ition  will occur o f  w hat has 
been going on  all along. A ny changes th a t d o  develop  will com e 
from  a d issatisfaction o f  present opera ting  p rocedures. T o p  
m anagem ent will benefit m ostly  by having m ore accurate  
in fo rm ation  available qu icker, a n d  th ere fo re  m ore a lte rna­
tives an d  m ore tim e to  s tu d y  them . M iddle and  low er m an­
agem ent will benefit prim arily  b y  being freed fro m  rou tine  
paper w ork , and thus be le f t w ith  m ore tim e fo r th e  actual 
m anaging o f  em ployees.
G L A SE R , George. "P lain  T alk  A bou t C o m p u ters ,”  Busi­
ness H orizons. Fall, 1967, pp . 33  -  38 .
This deals w ith com p u ters  and  th e ir  application  to  m anage­
m en t in fo rm atio n  system s. A lthough n o t  in  m uch d etail o r
dep th , th is  selection  can serve as a p n m cr for m ore specific 
research. It deals first o f  ah w ith  th e  technical capabilities 
o f  the  co m p u te r and  how these can effec t m anagem ent.
C ost and personnel tren d s  are b o th  discussed b riefly . The 
h istory  o f  co m p u te r  application  from  processing routine 
da ta  to  infringem ent in to  m anagem ent decision-m aking is 
reviewed. T he three feasibility  areas o f  techn ical, econom i­
cal. and operational consideration  are  m en tioned . F inally , 
the  au th o r goes in to  the  effect th a t the  co m p u te r can  have 
on  personnel and  w hat the  m anager can d o  to  w in accep t­
ance o f  the  co m p u te r and  m anagem ent in fo rm atio n  sys­
tem s by  the o rgan iza tion 's  em ployees.
G O RD O N . G . "A  G eneral Purpose System s S im u la to r,”
IBM System s Jo u rn a l. S ep tem b er. 1962. pp. 18 - 31. 
S im ulation  is a valuable too l in system s design, b u t  writing 
system s program s is a d ifficu lt tim e-consum ing task . This 
paper presents a general-purpose program  fea tu rin g  a  b lock  
diagram  language which is applicable to  a wide variety  o f  
problem s.
GOW LAND, D.M. “ C om puter In p u t P rep ara tio n ,”  Cana­
dian C harte red  A c co u n tan t, N ovem ber, 1969, pp.
3 8 0  -  3 82 .
New  faster co m p u te r inp u t m eth o d s are  described  th at 
facilitate in fo rm ation  processing.
GRAH AM , R o b ert M.. "P ro te c tio n  in A n In fo rm atio n  P ro­
cessing U tility ,”  C om m unication  o f  the  A ssociation for 
C om puting  M achinery. M ay, 1968, p p . 36S -  369.
O ne o f  the critical problem s in  the  design o f  an  in fo rm ation  
processing u tility  th a t perm its sharing o f  user in fo rm ation  
is privacy. O ne so lu tion  for th is  problem  is  discussed. The 
article is a im ed a t th e  co m p u te r technician , how ever, the 
prob lem  o f  privacy p ro tec t.o n  is o f  great concern  to  m an­
agem ent.
G R EEN W O OD . F rank . "E d u ca tio n  for S ystem s Analysis: 
P art I ,”  System s and  P rocedures Jo u rn a l, Jan u ary , 
F ebruary , 1966, pp . 13 -  15.
H ow  to  tra in  analysts to  u tilize the  p o ten tia l o f  m o d em  
c o m p u te rs  is  the  big p rob lem  in to d ay 's  d a ta  processing. 
T his article  suggests the m eth o d s by  w hich th is  can  be 
accom plished.
G R IF F IN , J o h n  F. "M anagem ent in fo rm a tio n  System s -  A 
Challenge to  Personnel,”  Personnel J ou rn a l. Ju n e . 1967, 
p. 371 .
This o u tlines the criteria  ai d  fu nctions personnel m anagers 
w ould use in  an in fo rm atio n  system , develop required  re­
co rds, define codes, resolve tim e requ irem en ts fo r  inform a­
tio n  feedbacks, layou t m eth o d , perio d icity , co n tro ls  fo r  u p ­
da ting  security  m easures, p rio rities, c o n tro ls  im p lem en ta­
tion .
G R O SSET, G .A . "L easing  M anagem ent an d  the  C om puter,”  
C anadian C hartered  A cco u n tan t. S ep tem ber 1969. 
pp . 173 -  76.
The Urge o r  the  sm all leasing com pany  m ay use the  com ­
pu ter to  streng then  th e  in te rnal m anagem ent system  and 
co n tro l, and  to  evaluate grow th  planning a lternatives for 
pro fit op tim ization .
GROSSM AN. Lee- “ Using C om puters to  C o n tro l Produc- 
lion.** A u to m atio n . O c to b e r. 1968. pp . 6 0  65
This article deals w ith co n tro ls  needed to  m eet vary ing  cus­
tom ers dem ands and  o p tim ize p ro fit, h x p e d ito rs  are u n ­
profitab le and co m p u te rs  are  best fo r the  jo b . T he  problem s 
in p ro d u ctio n  co n tro l are lis ted . H ow  the in fo rm atio n  
should  be p repared  for the  co m p u te r  and  h o w  the  com ­
pu ter is program m ed for problem s in poo ling  an d  priority  
is discussed. F inally , in fo rm atio n  is given on  how  the  com - . 
p u tcr a ffects o rder processing and  reports.
G U T, F red  C  “ O pera tions C on tro l System  A Critical 
Need - But N ot All A t O n ce ,"  A u to m atio n , Jan u ary . 
1969, p p  55 60.
O pera tions C o n tro l System  is the  m ajor e lem en t o f  T .I.S. 
(T o ta l In fo rm atio n  S y stem .) I t is the o p e ra tio n s  co n tro l 
system  which enables the T .I.S . to  be ex p an d ed  so  th a t a 
larger am o u n t o f  in fo rm ation  will be available fo r da ta  
base.
HAM BURG. M orris, and R o b ert J. A tk ins. “ C o m p u ter 
Model fo r New P roduct Demand.** Harv a id  Business R e- 
view . M arch-A pnl, 1967, p p . 107 - 115.
This article describes the successful developm ent and  use o f  
a m odel to  forecast new  p ro d u ct dem and . T he a u th o r  b e­
lieves th a t  certa in  facets m ust be included in  such  a develop­
m en t: id en tificatio n  o f  im p o rta n t variables, p relim inary 
forecast based  on  historical d a ta , in itial m ark e tin g  decisions, 
system atic  review o f  forecast based on c u rre n t d a ta , revision 
o f  m ark e tin g  decisions an d  c o n tin u ed  evaluation  o f  the 
m odel. A fo recasting  m odel can  process past experience in a 
form al w ay, com bine th is  experience w ith  cu rre n t in fo rm a­
tion  in an objective m an n er, and provide q u an tita tiv e  m eas­
ures to  aid executives in m ak ing  judgem ents a b o u t fu tu re  
levels o f  im p o rtan t fac to rs a ffec ting  sales.
HAM M BRTON, Jam es C . “ In teg rating  Process and  Business 
C o n tro l,”  Business A u to m atio n , A pril, 1 9 6 7 .p p . 15 -  39. 
The a u th o r discusses organization  o f  m anagem ent reporting  
system s for th e  in te rac tio n  o f  business in fo rm a tio n  requ ire­
m ents an d  in fo rm a tio n  generated  b y  process c o n tro l system s.
HAM M ERTON, Jam es C . “ In teg rating  Process an d  Business 
C o n tro l,”  Business A u to m atio n . M ay, 19 6 7 , pp . 38  - 4 2 .  
The a u th o r discusses organ ization  o f  m anagem ent rep o rtin g  
system s for the  in te rac tio n  o f  business in fo rm a tio n  require­
m ents and  in fo rm atio n  genera ted  b y  process c o n tro l system s.
H A R D ER , E .L. “ T he E xpand ing  W orld o f  C o m p u ters ,”  
C om m unication  o f  th e  A ssociation  fo r C om puting  Ma­
ch in ery . A pril 1968, p p . 231 -  239.
The onw ard  sw eep o f  a u to m atic  processing o f  in fo rm ation
is im peded  by  n ine  principal barriers: geography , c o s t,  p ro ­
blem  co m p lex ity , m an-m achine com m unica tions, inadequate  
sensors, lack o f  u nderstand ing , d istan ce, tim e, an d  size.
I du ca tio n  and  increased u n derstand ing  are basic to  all p ro ­
gress w ith  the  c o m p u te r. T his com plex  b u t pow erfu l to o l is 
the  m ost im p o rtan t one available to  governm ents and  scien­
tis ts  to  use in stu d y in g  the prob lem s o f  our d a y , such  as the  
po p u latio n  exp losion , and in analyzing  possible so lu tions.
H A R D IN G , M urray. “ C om puter T ightens U p Budget C on­
tro l F o r  A gency. C lien ts.”  Industria l M arketing , April,
1968. p p . 3 9  - 4 3 .
W arner, B icking and  Fenwick (advertising  agency) has over 
the  last year estab lished  and  insta lled  a “ fully  in teg rated , 
co m p u te rized  accoun ting  j n d  a cco u n t m anagem ent c o n tro l 
system .
“ The objective was a single system  th a t w ould  m ee t all agen­
cy accoun ting  needs - cb en t billing, a cco u n ts  receivable and 
p ayab le , cash requ irem en t rep o rts , check  w riting , e tc . — and  
also give b o th  agency and ch en t full know ledge quickly  o f  
the  u tiliza tio n  o f  m anpow er o n  the  a cco u n t.”
H A R D IN G ,M u rray .” 'P ro ject Future:* A dm en Looking  
A head , B ut N ot T o o  Far T o o  F ast,”  Indu stria l M arket­
ing. S ep tem b er. 1968. f p .  79  -  80.
“ Project F u tu re ”  is a survey based  on  a questionnaire  m ailed 
to  subscribers o f  “ Industria l M arketing .”  T hese subscribers 
rep resen ted  approx im ate ly  3 .0 0 0  advertisers, 7 3 0  agencies 
and 3 2 0  business pub lications. This p ro ject w as c o n d u c ted  
jo in tly  by  the  A ssociation o f Industria l A dvertisers and 
In d u stria l M arketing.
W hen asked  th e  likelihood o f  a “ little  black  b o x ”  in their 
fu tu re : th e  responses wore as follows:
A dvertisers -  26% -  agree: 405? -  in d iffe ren t; 2 5 % -  
d isagree; 9% d o n 't  k now  
Agencies • 31%  agree: 34% -  in d iffe ren t; 21%  - disagree;
14% d o n ’t know  
Business Publishers -  19% -  agree; 40%  -  in d iffe ren t;
36% -  d isagree: 5% • d o n 't  know .
H A R R ISO N , J o h n  P . “ An A u d ito r 's  V iew  o f  D ata  Process­
ing,”  Jo u rn a l o f  Data  P rocessing, S ep tem ber. 1968,
p p . 3 2  -  36 .
W ith th e  advent o f  the  to ta l in teg rated  in fo rm atio n  system , 
tire d a ta  processing m anager has becom e th e  a u d ito r’s c h ie f  
source o f  in fo rm a tio n . T his a rtic le  takes a  lo n g  lo o k  a t  th is  
new  in fo rm a tio n  m eetin g  g ro u n d  w here the  d a ta  p rocessing 
m anager an d  th e  a u d ito r  m ust p erfo rm  their respective 
functions.
H EA D , R o b ert. “ M anagem ent In fo rm atio n  System s: A 
C ritical A ppraisal.”  D atam ation , M ay, 1967, pp . 22 -  27. 
D iscusses w hat a  m anagem ent in fo rm atio n  system  really  is 
a n d  w h a t has b een  done u p  to  now . I t reviews considerations 
in  system s design and  trends th a t  are  occurring  now . T he  ar­
ticle a lso  discusses problem s in  system s p lann ing , ie ., cost 
u tiliza tio n , e tc .
HEAD. R obert V . ’Real-Tim e Program m ing in the Sixties:
A Study in Business A lienation.* ' C om puters and A u to - 
m atio n , O c to b e r, 1965. pp . 22 ' - 24. 34.
A discussion o f  th e  grow ing com m unica tion  gap betw een 
program m ers a n d  m anagers. In  m any com panies m anagers 
openly  regard program m ers w ith  suspicion and  even disdain. 
In the  au th o r 's  o p in io n , such  a  schism  precludes progress 
and greatly  lim its  the  use o f  program m ing and equ ipm ent-
HEISEK. R .T . “ A u diting  the Personnel F u n c tio n  in  A De­
cen tralized  M ulti-U nit O rgan iza tion ."  P ersonnel Journa l. 
M arch, 1968. p . 180.
This em phasizes the  need  to  au d it the  “ p eo p le"  assets o f  a 
com pany to  provide m anagem ent w ith  needed  in fo rm ation  
in o rder to  im prove c o n tro l. T h e  au d it is an in fo rm ation  
sub-system  designed for “ h um an  preventative m ain tenance ."
HEMES, R ichard  E. “ M anagem ent Decisions W ith the  Help 
o f  C o m p u te rs ."  A dm inistra tive  M anagem ent, April. 1966. 
pp . 36  -  40 .
EDP system s are  being  used by  a rapidly growing num ber o f  
m anagers as a decision-m aking aid . C om puters are  used  for 
long-range p lanning , facility  space reports, and co m p u te r  
o pera ting  sta tis tic s  a t IBM. Called the  C om ino p rogram , it 
s ta rted  as a bud g et p rep a ra tio n  plan.
EDP system s arc  now  being used  to  analyze the  im pact o f 
new  business ven tu res. A new  m athem atical “ to o ."  called 
an eq u ity  m odel, has been devised to  enable a c o m p u te r to  
ascertain  and p ro jec t th e  e ffec ts o f  n um erous variables on 
stockho lders ' investm ents including acquisitions, estab lish­
m ent o f  new  divisions, dividend policies and  rates o f  d eb t 
retirem ent.
HERRM A NN. Cyril C . "S y stem s A pproach  to  C ity  P lan­
n ing ."  H arvard Business Review . S cp tem ber-O ctober.
1966. pp. 71 - 80.
Tins article is d evo ted  to  the  system s techniques applied to  
the U rban Renew al Program  in the  city  o f  San Francisco. 
T he a u th o r  raises certa in  questions and then  goes on  to  
show’ the  techniques app lied  to  o b tain  answers. Such ques­
tions are: How is the  c ity  U R P organized? W hat are the  key 
elem en ts and techn iques o f  approach? What k inds o f  p lans 
have been  conceived? W hat special problem s have had  to  be 
solved, and  w ith w hat k in d s  o f  too ls and rem edial program s? 
The a u th o r answ ers th a t the  c ity  m ust be rationalized  as an 
operating  system . In brief, it will be possible to  m anage the 
forw ard-p lanning  e ffo r t o f  a  c ity  in  a m anner sim ilar to  th a t 
o f  a  co rp o ra tio n .
HERSHM AN. A rlene. "H ow  G ood  Arc S y stem s" D uns R e­
view. Jan u ary . 1968. p. 4 0 .
T op m anagem ent's  grow ing reliance on  c o m p u te rs  to  help 
in decision m aking  and willingness to  invest m illions in 
equ ipm en t and m anpow er to  p u t together a  m anagem ent in ­
fo rm ation  system .
H ERTZ. David B. "D eveloping  a C om puterized  M anage­
m en t In fo rm ation  S y stem ,"  Managem ent Review . A pril, 
1966, pp. 61 6 4 . ’
T hree types o f  in fo rm ation  m ust b e  s to red  and  processed 
by co m p u te rs  fo r  an on-go irg  M IS: in fo rm ation  on com ­
p e titio n . in ternal o perations, and  environm ent. 
C haracte risticso f the  good m anagem ent in fo rm a tio n  system  
are discussed.
The en tire  organization  m u it w ork  together to  get the  m ax­
im um  ben efits  from  an in fo rm atio n  system .
T o  insure th e  use o f  th e  co m p u te r for a  m anagem ent in fo r­
m ation  system  and  to  successfully im plem ent th e  system , 
take the  follow ing steps
1. D evelop m aster plan and tim etab le  for the  leaching  o f  
using  co m p u te rs  fo r decision m aking.
2. M ake sure th a t  to p  talen t at th e  high echelon  levels is 
being  used to  develop p lanning  and op era tin g  m odels.
3. In itia te  a  balanced  program  for the  developm ent a n d  in ­
sta lla tion  o f  the  system .
4. M eaningful objectives m ust be estab lished  fo r each  appli­
ca tio n  step .
5.  Evaluate the  s tep  objectives for each  app lica tion  so  th a t  
the  en tire  organization  receives the  ben e fits  from  the  
learn ing  process.
The system  m ust first be designed to  have the p ro p er char­
acteristics an d  then  be thoroughly  u n d e rs to o d  an d  used.
HIRSCH, R udo lph  l : . “ The V alue o f l n f u r m a t i o n The 
J ournal o f  A ccoun tancy. Ju n e . 1968. PP . 41 - 45.
This is n o t the op era tio n s  research trea tm en t o f  value o f  in­
fo rm a tio n , b u t rather an analysis o f  guidelines fo r  d e te rm in ­
ing w hether and w hat k in d  o f  in fo rm atio n  is n eeded , the  
value it has fo r the  organ iza t.on . and  those costs  o f  p ro d u c­
ing it which it justifies. S hort and  long term s o f  the  value 
o f  in fo rm ation .
H O LD ER. H arold D., and  W illiam P. Elding. “ C o n stru c tio n  
and  S im ulation  o f  an Inform ation-D ecision  M odel,"  T he 
Jou rn a l o f  C o m m unica tions. D ecem ber, 1967, pp.
30 2  - 315 .
The s ta ted  p urpose  o f  the  paper is “ to  rep o rt o n  e ffo r ts  to  
co n stru c t a  form al inform ation-decision  m odel w hich a t­
tem p ts  to  take in to  acco u n t th e  in te rre la tio n sh ip  o f  infor- 
m ation-setection  and  decision m ak ing  and to  tre a t t h i s . . .  
dynam ically ."
HO OS, Ida R . “ A u to m atio n . S ystem s Engineering, and 
Public A dm inistration '. O bservations and  R eflec tions on  
the C aliforn ia  E xperience ."  P ub lic  A d m in istra tion  Re­
view . D ecem ber, 1966. pp  311 - 319 .
The w idespread in tro d u c tio n  o f  e lec tron ic  d a ta  processing 
at every level o f  governm ent op era tio n  has b ro u g h t very 
great, and  as ye t incom plete , changes in organizational p ro ­
cedures an d  s tru c tu re . A lready, m o re  soph istica ted  too ls o f  
m anagem ent science are being u tilized  in  p ub lic  adm in istra­
tio n ; o p e ra tio n s  research , system s analysis, and  s im ula tion , 
and q u an tita tiv e  m ethods, w hich have d e m o n stra ted  their 
effectiveness in  aero-space c n le a v o rs , are b e ing  applied  to
m atters  o i public concern . The au th o r here  presents pic- 
hm inar\ rinding* on  an ongoing research stu d y  o f  the  State 
o f  C aliforn ia^  experience in the application  o f  system s anal­
ysis to  live designated prob lem  areas - c rim e, tran sp o rta ­
tio n . w aste m anagem ent, in form ation-handling , and  welfare. 
A lthough the po ten tia l advantages and lim ita tions o f  these 
techniques cannot be p red icted  at this early  stage, it is ap ­
parent that iivw p jite rn s  o t in tergovernm ental relationships 
aie evolving, (hat new  kinds ot sta ll capability  m ust be d e ­
veloped. and th at m anagem ent in the space age calls for a 
new order ot com petence, v iability . and innovativeness.
HOPKINS. K.C. " A  System atic Procedure for System s De* 
vclopm ent.”  IRK Trans, on Engineering M anagem ent, 
Ju n e . 1 9 M . pp . 74 -  86 .
A detailed p r.k v d u re  o f eight steps for the developm ent o f  a 
s\v(em  is given. A block diagram  outlines the technical 
operations.
HOW ARD. John  A., and  William M. M orgenroth . " In fo rm a ­
tion  Processing M odel o f  E xecutive D ecision," M anage­
m en t Science. M arch. 1968. pp. 4 1 6  - 428 .
Com pany in fo rm ation  system s dem and a  b e tte r  u nderstand­
ing o f  (he na tu re  o f  the execu tive’s decision process. Above 
oil his in fo rm ation  requ irem en ts m ust be specified. D ie  ca­
pacity  to  specif) these requ irem en ts is the  hall-m ark o f  the 
inform ation-processing m odel. An exam ple o f  the  fm m  of 
the sim ulation o t a pricing decision process is presented.
The validity o f  the m odel is e stablished b y  com paring  the 
tw o k inds o f  p red ic tions th a t  it m akes o u tp u t and  process 
w ith  reality. A n um ber o f  problem s en co u n tered  in d e­
veloping m odels o f  this type  are discussed. Som e o f  the 
broader im plications o f  these m odels are described and  o th ­
ers are briefly  m en tioned .
HOW ELL. R obert A "M ultip ro jec t C o n tro l."  Harvard  Busi­
ness Review . M arch-Aoril. 1968. pp . 63  - 70. 
M anagem ent has learned th a t in a m anagem ent c o n tro l p ro ­
cess form al planning does n o t have to  com e befo re  the re­
p orting  and co n tro l aspects o f  the system . The a u th o r re­
p o rts  th a t com panies have been  concerned  w ith the  problem  
o f  co n tro llin g s  large num ber o f diverse p ro jects. The system  
described by the  a u th o r is n o t w ry  co m plica ted : is n o t co m ­
p u terised ; and  it does n o t cost i  lo t to  opera te . Instead  of 
in tim idating  the  m anagers o f  various pro jects , the  system  e n ­
courages them  to  accept the  full resp o n sib ility  for their re­
spective projects. Instead  o f  keeping  th e  p ro jec t m anagers 
in the  dark as to  w hat higher m anagem ent w an ts to  know  
a b o u t their o perations, th is  approach  leaves n o  d o u b t m  the 
m anager’s m in is  as to  w h a t is e x p ected . M oreover, to p  m an­
agem ent now  is able to  review  quickly  a  large n um ber o f  
pro jects  and  apply  its energy to  those program s m ost in 
need.
HL'NT, C .H. e t. al. "C o m p u te rs  and  the  Sm all F irm ,"  The 
C om puter Jo u rn a l. M ay. 1968. pp . I -  5.
This a rticle describes h ow  various small Arms in England 
were s tud ied  by  Liverpool University in an  a tte m p t to  d e te r­
m ine the  feasib ility  o f  th e  use o f  co m p u te rs  by sm aller busi­
ness enterprises.
The Liverpool U niversity s'.udy used th e  building-block 
technique as u s  basic research to o l an d  all its  s tu d ie s  were 
sim ulated w ith o u t in te rru p tin g  the  firm s daily business ac­
tivities.
One o f  the  m ore im portam  conclusions reached in the  
>iuj> ism  ihe area o f  "m anagem ent science." A long these 
lines ihe stu d y  show ed th u : co m p u te rs  w ould  be o f  little  
use to  a small business in one  o f  the  m ajo r prem ises o f  m an­
agem ent science, nam ely th at o f  forecasting.
HUNT. Pearson. "F a llacy  o f  the  O ne Big B rain ," H arvard 
Business Review . Ju ly-A ugust, 1966. p p . 8 4  9 0 .
T his a rticle ts really  a p lea .o  businessm en to  tak e  a  close 
look  a t the  o rex n i/a tiu n  th?y  m anage to  see w ho  is m aking  
w hat decision , and  to  cons der w hether som e o f  th e  findings 
ab o u t the  decision-m aking processes need  som e changes. He 
suggests th a t those  w ho w cu ld  avoid tlte  fallacy o f  th e  o ne  
big brain give a  th o rough  stu d y  to  the  n a tu re  o f  the  w ork 
assignm ents w ith in  their o iganization . O ne  ca n n o t, th rough  
cen tra lization , c o m p u ten z i.tio n  or o therw ise , c re a te  one  big 
brain . The facts  o f  h um an  j-coIc requ ire  th a t  decision  m aking 
be subdivided, an d  new findings in organ iza tiona l research 
are available to  m anagers to  guide th em  in crea tin g  w ork  
assignm ents w hich will vastly  im prove the  process o f  
decision m aking.
" In p u t-O u tp u t R ev istied ," Sales M anagem ent.  V ol. 9 9 , 
num ber 4 . pp. 108 110.
Pro jection  o f  relationships existing w ith in  the  eco m o n y  
calls for a m odel o f  the cci.-mony and  e x tra p o la tio n  o f  
trends. Technological advancem ent is a lso  co n sid ered . This 
is the buyer dem and c o n cen t for m p u t-o u tp u t analysis.
Possibilities are th a t In p u t-O u tp u t will ind ica te  geographic 
locations o f  n ew  m arke ts. > ew  p ro d u cts , m arke t tren d s  and  
possible p lan t locations Figures also available in aggregate 
or even on  local basis-tract.
M atrixes fit well in to  c o m p u te r app lica tion .
" In s ta n t  D ata  C loses P urchasing In fo rm atio n  C a p ."  P ur­
chasing, V ol. 6 3 . No. 1 1. N ovem ber. 1967,p p . 5 2  -  54. 
T he article describes how  a Friden C o m p u ty p e r tied  in to  an 
IBM 0 2 6  au tom atica lly  keypunches cards used fo r  receiving, 
inspection , inventory* c o n tr  d . at th e  sam e tim e th e  purchase 
o rd e r  is w ritten . F rom  these cards a  d a ily  rep o rt is run  giving 
buyers a co m p le te  rundow n on  all o p en  orders. T his a u to ­
m ated  system  gives F rank lin  E lectric C om pany  com ple te  
pu rch asin g co n tro ! w ith  a  m ajor clerical tim e savings.
JO N E S, C u rtis  H. "T h e  M oney V alue o f  T im e ,"  H arvard 
Business Review . V ol. 4 6 . N um ber 4 ,  Ju ly -A ugust, 1968,
pp . 9 4 -  101.
T he a u th o r suggests exp lic it a tte n tio n  to  how  execu tives in ­
vest th eir  tim e and  h o w  th ey  can  im prove th e  ra te  o f  re tu rn  
on this scarce resource. T he  im balance betw een  dem and  and 
supply in the  executive decision-m aking area is o ne  in which 
trem endous gains can  b e  m u le  th ro u g h  system izing. The 
au th o r says th a t m any decisions can  be handled  m ore effec­
tively by  trea tin g  the m inim ization  o f  dem ands o f  executive 
tim e as the criterio n  against w h ich  alternative co u rses  o f  
action  are m easured.
Careful analysis o f  the  decision m aking  process can  lead to  
attractive an d  profitab le  ra tes  o f  r e tu rn  o n  execu tive  tune 
investm ents. The a u th o r suggests six.
JO PLIN . H. Biuce. "T h e  A cco u n tan t’s Rote in M anagem ent 
In fo rm ation  System s,”  Jo u rnal o f  A ccoun tan cy . M arch.
10 66 . pp . 4 3  46 .
The a c co u n ta n t’s role in M.I.S. and  an overview o f  M I S. 
m ulti d im ensional approach  to  d a ta  gathering  is given. The 
acco u n tan t m ust broaden his v iew po in t to  ad just to  M.I.S. 
by becom ing aw are o f  in fo rm atio n  needs for o th e r  d e p a rt­
m ents. P lanning for M.I.S. m  financial area, co n tro ls, o u t­
p u t is discussed.
JO SEPH . Earl C. “ The C oining Age o f  M anagem ent In fo r­
m ation  System s,”  Financial Executive. August. 1969.
pp. 45  -  52.
In this article  the a u th o r asks h im self the  q uestion , “ Is 
M.I.S. Practical Today ?”  A fter answ ering h im se lf in the  af­
firm ative. Mr. Joseph  goes on to  say th a t  to m o rro w ’s m an­
agers a t all levels will be deeply  involved in th e  uses o f  the 
com p u ter. T hey will m ake daily  use o f  them  in carry ing  o u t 
iheir m anagem ent responsibilities.
By the m id  I9 7 0 ’s unless m anagers use Managem e n t In fo r­
m ation  System s in Iheir daily  c o n d u c t o f  business, they  will 
find them selves incapable o f  p erfo rm ing  m anagem ent (asks. 
In the im plem en ta tion  o f  the c o m p u te r for m anagem ent 
uses lies the fu tu re  prom ise for cu ring  the  ills now  facing 
the professional m anager.
In his d iscussion o f  the  fu tu re  fo r  m anagem ent in fo rm atio n  
system s. Mr. Joseph  focuses on  th e  nex t five to  ten  years.
He concludes (hat. w ith  changes o f  techno logy , reduction  
o f  costs, and  im provem ents in language and program m ing 
techniques, it will be im possible n o t to  use m anagem ent in­
fo rm ation  system s.
JO SS , E rnest J . and  Eugene J .  P olk. “ In teg rated  M anage­
m en t In fo rm ation  System .”  Jo u rn a l o f  Industria l Engi­
neering . N ovem ber. 1 9 6 7 .p p . 62 5  -  630 .
A M.I.S. for technical program  c o n tro l is described . Form s 
and visual rep o rt c h a rts  are show n.
KAIM AN, R ichard A. “ Seven General G uiding Principles 
o f  D ata Processing.”  M anagem ent Services. M ay-June,
1967. p. 20.
The following guiding rules sum  up the  basic c o n cep ts  that 
every d a ta  processing system  sho u ld  follow . A full length 
article cou ld  be w ritten  a b o u t each o f  th em . Here th ey  are 
d istilled as a basic reference tool.
KAM INSKI, J.E . “ The Case for an In fo rm atio n  Division,”  
A uto m a tio n . V ol. 15. M ay, 1968, pp . 6 2  ■ OS.
Businesses have en co u n tered  m any prob lem s in their use o f  
com puters. Technical progress has h idden  the  real so lu tion  
which a  reorganization . A new  organizational ch a rt which 
is cen te red  a ro u n d  an in fo rm atio n  m anagem ent division is 
presented . In fo rm a tio n  is tangible.
I . The p ro d u ctio n  o f  in fo rm a tio n  shou ld  b e  form ally 
m anaged.
1. T raditional b oundaries in organization arc n o  longer 
realistic.
3. The responsibilities for c rea tin g  adm inistrative policy and 
the activities involved in “ in fo rm ation  p ro d u ctio n ”  are 
intrinsically  divisible.
K A ST, F rem o n t fc. “ A D ynam ic Planning M odel,”  Business 
H orizons. Ju n e . 1968, p p  61 - 68.
With the  recen t grow th  o f  large, com plex  organizations, the  
need for effective long-range p lann ing  system s is appsrens.
In this a rticle , the  a u th o r p resen ts som e o f  the  new  system s 
techniques developed by  various organizations fo r  their p lan­
ning. The a u th o r discusses the  phases o f  the A ir F orce sys- 
tem s-hfe-cyclc approach  to  long-range planning (concep tual, 
d e fin ition , acqu isition , and  opera tiona l phases) in som e d e­
tail. as well as the  system s techn iques em ployed  by NASA 
and civic organizations. P i c  a u th o r concludes h is  a rticle by  
d em onstra ting  the value o f  this system s approach  to  m o d em  
businesses in developing a c reative and  innovative approach  
to  long-range planning  proble ms.
K ATZ, Jesse H. “ An E xperim ental M odel o f  S y s te m /3 6 0 ,"  
C om m unication  o f  the Association  fo r C om puting  Ma­
ch in ery . N ovem ber. 1967. p p . 694  702.
The prob lem  o f  p redicting  the  perform ance o f  m o d em  co m ­
p u ter system s is form idabU v However, valid p red ic tio n  is 
valid to  m anagem ent decisions. O ne general techn ique w hich 
can ease th is prob lem  is m acroscopic sim ulation . P i e  paper 
reports  o n  the  applicability  o f  th a t  techn ique to  the  IBM/ 
360.
K A l'FM A N . Felix. “ Data S>:.tems th a t Cross C om pany 
B o u n d aries”  H arvard B uvness Review . Jan u ary F eb *  
ruary . 1966, pp . 141 155.
P r is  article is replete w ith a num ber o f  illustrations. T he au ­
th o r  feels th a t co m p u ters  have th u s  far been in tro d u ced  in­
to  relatively sim ple env ironm ents and th at m any in ­
ternal system s m ay still be lai from  in teg rated . Perceptive 
m anagem ent needs to  begin to  consider the  new possibil­
ities for co o rd in a tin g  da ta  processing o utside their ow n o r­
ganizational lim its . He p o stu la tes  th a t the  ex tensive dup lica­
tio n  o f  d a ta  in  files freq u en tly  is an ex tra-organizational 
c ond ition . T he m inim ization  i f  redundance requires “ th in k ­
ing b ey o n d  to ta l system s”  and  therefo re  b eyond  these 
boundaries. T he  e lim in a tio n  < f  rep e titio n  m  the  transcrip­
tion  o f  source da ta  c an n o t not be com pletely  accom plished 
on  an e n tity  basis. A t the  sam e tu n e , tiles organized on  an 
en tity  basis frequen tly  d o  n o t include all o f  the d a ta  n eed­
ed  to  co n tro l the  object w hich  is the subject o f  the  lile (an  
em ployee, for exam ple .)
KAUFM AN. Louis, and R ichard  H. Sm ith . " L e t 's  G et Com ' 
p u ter Personnel on  M onagm enfs Team.*' T ra in ing and 
Developm ent J o u rn a l. D ecem ber, 1966, p p . 24  29.
There are significant barriers to  com m unica tion  betw een 
top  m anagem ent and co m p u te r personnel. Tins article  a t ­
tem pts to  indicate llie barriers by  illustra ting  p ractices of 
successful fum s as well as shortcom ings o f  o thers.
KAY. Ira M. "A n  Iexecutive's Prim er on  Sim ulation.'*  Data 
Processing Magazine, O c to b e r. 1966. p. 52.
The preparation  o l m odels, their m an ipu lation  in  sim ulation, 
and the analysis o f  results is far less m ysterious than  is gen­
erally understood , and this article is m eant to  be an easy in­
troduction  in to  the a rt.
KEEBLER, Jam es C. “ P roduction  C on tro l for A u to m atio n ."
A u to m ation. S ep tem ber. 1968. pp. 61 67
This article contains generalized s ta tem en ts  on h ow  da ta  
system s im provem ents and a u to m atio n  in p ro d u ctio n  p ro ­
cesses effect p roduction  co n tro l. F irst, the a u th o r  gives ad ­
vances in data  processing and w hat functions are  required  o f  
d a ta  system s for p roduction  co n tro l. T hen, the  a u th o r 
d tow s advances in processing equ ipm ent. F inally , the a u ­
thor p u ls  the tw o together but seem s to  be in d o u b t ab o u t 
the future.
KIRK , John . "A  Bank Service T h a t’s T otally  N ew ." Bank­
ing. August. |9 b 9 . pp  4 2  - 45.
Mr. K irk’s article discusses a new form  o f  in fo rm atio n  ser­
vices th a t is no t available to  com m ercial banks th a t m ay 
in turn  use these services to  iure or be o f  ad d itio n al service 
to  selected co rp o ra te  clients. T ins service cen te rs  a ro u n d  the 
Aerospace Research A pplications C enter (A R A C ). loca ted  
at Indiana University.
U nder this new governm ent program , com m ercial banks can 
becom e m em bers o f  the ARAC by paying fees ranging from  
S i ,050  to  $ 3 ,7 5 0  per year. T he banks in tu rn  can  o ffe r its 
m ore im portan t co rp o ra te  c lien ts problem  solving searches 
and the setting  up  o f  co m p u te r program s based on  search 
findings.
KJRKPATRJCK. F orrest H . "P a rtn e rs  for T o m o rro w  -  
Manager and  M achine," Business A u to m atio n , O c to b e r, 
1967, pp . 3 6  -  3 9 ,5 4 .
The au th o r describes business in the  year 2 0 0 0  and  h ow  it 
will be organized to  take advantage o f  decision m ak ing  re­
sulting from  a pooling o f  m en and FDP.
KITTS. K ent D. "C reating  a D ata  Processing S ta ff  from  
W ithin," Journal o f  D ata M anagem ent. O c to b e r. 1968. 
pp. 36  -  42 .
D em onstrates the  feasibility an d  advantages o f  tra in in g  e x ­
isting personnel for da ta  processing responsibilities instead  
o f  h inng experts  from  outside the  organ ization . Describes 
the  success o f  the  Clackam as C o u n ty  (O regon) D ata  C enter 
in tra ining its  ow n personnel w ho h ad  experience  in co u n ty  
governm ent, b u t were new  to  d a ta  processing. T his p roce­
dure resu lted  in reduced  tu rnover an d  low er costs .
K LEIN SCH R O D . W alter A. "C o m p u te r L ink-ups fo r Every 
O ffice ,"  A dm inistrative M anagem ent. Jan u ary , 1966, 
pp . 16 -  19.
O ptical scanners and tim e-shared com p u ters  and telephone 
co nnections w ith  ban k s, suppliers, custom ers, and service 
bureaus will increase the  system s approach  to  business be­
cause o f  the in lo rm a tio n  th ereb y  m ade available 
M anagem ent c o n su ltan t ‘o h n  D iebold, louking to  1973, sees 
Am erican business spending  22S percen t m ore for in form a­
tion  processing over w lu r it sp en t in 1963. B ut c o st o f  p ro ­
cessing a u n it o f  in fo rm s 'io n  will have d ro p p ed  from  $1 .00  
in 1963 to  SO.15 in 1973.
KL EIN SCH RO D . W alter A. "P ersonnel: 1970 N eeded: 
People W ho See A dm in istra tion  Over-All," A dm inistra­
tive M anagem ent. Jan u ary , 1966, pp . 22 -  23.
The adm instra tive  m anagrr o f  the  I970*s will have system s 
o rien ta tio n  and  m achine u tilization  training. R o b ert Scudder, 
D irector o f  sales developm ent for S tandard  R egister C om ­
pany said o f  the 7 0 ’s m ar ager: "H e  will b e  schoo led  in man* 
agem ent th eo ry . gam ing icchniques, opera tions research, 
com puters. T o  s tand  u p  and be co u n ted  now , he need  n o t 
necessarily k n o w  all th e n  is to  k n o w  ab o u t co m p u ters , b u t 
he shou ld  know  their capabilities, capacities, p o ten tialities.
He m ust u n d ers tan d  the overall problem s n o t w h a t goes 
on  inside the  co m p u ter b i t  w hat goes in and o u t • w ith  an 
overview o f  the  en tire  adm instrative o p e ra tio n ."
K O STET SK Y . G lc k . "  IXv.iston M aking, In fo rm atio n  System s, 
and  the  Role o f  the  System s A nalyst,"  M anagem ent 
Science, O c to b e r. 196<», p p .C ! 7  - C 20 .
"A  dynam ic in te rac tio n  exists  betw een a firm  and  its  busi­
ness en v io rn m en t. due to  b o th  physical and  psychological 
changes. This necessita tes a system  to  generate  a sequence 
o f  decisions w hich will crea te  a  sequence o f  acts m odify ing  
the forces w ith in  the  firm -enviionm ent in te rac tio n  so  as to  
m axim ize the  p ro b ab ility  th a t  the firm ’s basic objectives 
will be m e t."  In o rd er to  be able to  d o  this, the a u th o r  sug­
gests a  m anagem ent in fo rm atio n  system . T he article  then  
discusses:
1. In fo rm atio n  system s.
2. D ata  P rocessing
3 . O u tp u ts.
4 . E valuation  o f  processing  system  design.
5 . In p u t d a ta  p rob lem .
He co nc ludes w ith  a discussion o f  the  im plem en ta tion  o f  
the  m anagem ent in fo rm a tio n  system .
K O TLER . Philip. "A  Design for the F irm 's  M arketing Nerve 
C en te r."  Business H orizons. F all. 1966, pp . 6 3  -  74.
T h is  a rticle  is c oncerned  w ith  developing a m ore scientific 
and  system atic  approach  to  m arketing . M arketing seem s to  
be one o f  th e  last areas on  to d ay ’s co rpora tions w here deci­
sions are  still being m ade hy the  "seal o f  the  p an ts ."  The 
a u th o r feels th a t  m arke ting  in fo rm atio n  is being  handled  
carelessly and  sho u ld  b e  o 'g an ized  w ith th e  system s concept 
in m ind . He calls for the  c reation  o f  a  M arketing Inform a-
ttm i and Analysis C enter (M IA C) in to  w hich  d a ta  will flow 
and then  be processed in to  usable fo tm  to r m anagers, lie  
also discusses w hat he calls the  th te e  d istinct m arke ting  in ­
fo rm atio n  Hows ol m arket intelligence, interna) m arketing  
in h u m a tio n , and m arketing  com m unications.
KK O N LM U -RD , R A. "W eyerhaeuser's M anageinem  Inlor- 
niatm n S v-ivn i.” U ju in a tn m , M as. I % 7 .  pp . 2K 30. 
W lut one com pany did to  upgrade present co m p u te t cap* 
ab ilities lo  give in fo rm ation  in q u a n tity , quality  and tim e­
liness.
K R L S L . H. Sam uel. '  Locating the New C om puter C enter 
in the O lfico ."  The O ffice. Ju n e . 1966. p p .9 3  99 .
202 205.
Since com puters are critical to  any LDP o p era tio n , tncir 
p ro p er location  is based upo n  5 factors: ( i ) space for e x ­
pansion . 12) q ua lity  and reliability  of' available utilities m ust 
be high, (3 )  insurance underw riters requ irem en ts m ust be 
m et. (4 )  wire com m unications service m ust be available, and
1 5 > U*cation m ust be  accessible.
LA CHTLR. Lewis fc. "C loser M anager/L D P In te rac tio n .” 
A dm in istra tive Manag em en t. Jan u ary , 1968. pp. 20 -  22.
In 1968 (an d  a fte r)  m anagers can ex p ect.
I. C loser m anager co m p u te r in te rac tion .
2 C reator use o f  tim e sharing
3. An even m ote  serious shortage o f  skilled LDP personnel
4 An increasing use ol the  d a ta  processing system  for m an­
agem ent in fo rm a tio n , and  less for accoun ting  and inven­
to ry  functions.
5 Higher softw are and personnel costs , lower hardw are 
costs.
LANHAM . b li/u b c th . "S om e Q uestions and A nsw ers A bout 
h .icctronic i> J ta  Processing System s for Personnel R e­
co rd s ,”  Personnel Jo u rn a l. Ju n e , 1967, p . 374 .
T his article is designed to  acquain t m anagers using a m anual 
personnel record  system  with the  benefits  o f  sw itching to  
LDP
It is a b rie f overview including the basis for decid ing  to  
sw itch to  installing, operating  and  m ain tain ing  the  new 
sy stem  w ith em phasis on iden tify ing  a system  to  determ ine 
w hat records are uselul and tra in ing  the  people.
LA RD A S. N icholas P. "  ‘War Rooms* for M ore A ccurate 
D ecision-m aking.'' Adm inistrative M anagem ent. F ebruary .
1968. p. 22.
Som e suggestions and practices in the design o f  a m anage­
m en t in fo rm atio n  io o n \ called variously war ro o m , o p e ra ­
tio n s  cen te r , s itu a tio n  room , decision ce n te r , com m and  co n ­
tro l ro o m , an d  briefing c en te r  are  discussed.
LEE. Hak Chong. "T he  O rganizational Im pact o f  C o m p u t­
ers.** M anagem ent Services. M ay-June. 1967. pp. 3 9  - 4 3 .  
W hat o f  the  d ire  p red ic tio n s  a b o u t the  effec t o f  com puters 
on  em ploym ent figures'’ F o r the  blue co llar w orkers?  For
the white collar w orkers? N one as y e t. th is a rtic le  concludes.
LEE. Lucy C ., and  N orton  M. Bedford . "A n  In fo rm ation  
T heory Analysis o f  th e  A ccounting  P rocess,”  T he Ac­
c o u n ting Review. April !9 o 9 , p p . 256  275.
Ih e  objective was to  d io w  the accounting  function  as an in- - 
form ation  pn*ccss. This paper cen te rs  on the  in fo rm ation  :;v .;. 
fo tnvjtion  process. a process by which the  accoun ting  class- ' 
ilication  and m easurem ent function  determ ines the e ffect 
o f the econom ic events o t a fi m  and its  financial state. T his 
paper does well in describing i tc effect o f  variances on the  
inform ation  sent from  the  accoun tan t to  the m anagers but 
it does n o t go  in to  the decisio t-m aking process.
LhK A SH M A N . R aym ond j n J  John  F . Stolle. "T h e  Total 
C ost A pproach to  D istribu tion .” Business H orizons. Vol.
a .  N o. 4 . W inter. 1965. pp. 33 • 46.
Had this article been w ritten  n  1967 or I 9 6 8 .i t  very well 
m ight have been en titled  ” A S ystem 's A pproach  to  D istri­
bution.* ' The au thors seek to  b ring  under c o n tro l the  vari­
ous costs o f  d istrib u tio n  which " lie  in a m anagerial no-m an’s 
land , where they can increase oecause they  are  outside the  
>cope o f  responsibility  o r  c o n tro l o f  any op era tin g  execu­
tive.” Because o f  the many varieties o f  d istr ib u tio n  costs 
and  their com plex ity  and  over lapping, one c o u ld  previous­
ly only theorize  a to ta l cost c m c e p i.  How ever, w ith the  im ­
provem ent o f  co m p u te rs  and  developm ent o f  system s co n ­
cepts. these co sts  m ay now be brough t under co n tro l. The 
au thors rela te  exam ples ol how  their con cep ts  have been 
applied.
LEO N TIEF. Wassily. “ In p u i-O u tp u i's  New V ersatility  in 
Sales and  M arketing.”  Sales M anaem ent. A ugust 15,
1967. pp. 4 0  • 44.
L rom  his vantage po in t as d irec to r o f  H arvard 's Econom ic 
Research Pro ject, the a u th o r  discusses new  applications, the  
growing im portance o f  regional studies, criticism s o f  the 
techn ique, and  the  small com panies o p p o rtu n ity  in this 
critical area.
LLR N LR . Lawrence and  W hetler-N icholson, Douglas. 
"R ev o lu tio n ary  Ideas for the  Executive S u ite ,”  Business 
Managem ent. O ctober, 1968. pp . 28 - 37 .
In a m anagem ent in fo rm ation  cen te r, da ta  o n  th e  co rp o ra te , 
m anufactu ring , a ccoun ting , firancia l and m arke ting  func­
tions are available th ro u g h  an on-line, real-tim e co m p u ter 
term inal. It can  be view ed e ither in p rin ted  form  o r  by 
cathodc-ray  tube  p ro jection . The cen te r  is eq u ip p ed  w ith a 
m icrofilm ing retriever and  viewing s ta tio n . A b a tte ry  o f  
tclcvisum -typc tubes is hooked  u p  to  the in tra-com pany  tele­
phone system . "A n  o ld  adage in o u r com pany  says th a t, if  
your airline bill is higher than  y o u r telephone biU, y o u  are 
doing som eth ing  w rong.”
LIND QU IST, Carl. "H o w  and  Why C abot A uto m ated  Sales 
Analysis.** Industrial M arketing. January . 1 9 6 6 .p p .8 7 -8 8 .  
"T h is  da ta  processing system  co n tro ls  and m o n ito rs  sales 
activities for diverse m ateria ls being used th ro u g h o u t indus-
t ty ."  The new  system  is:
1. Reducing clcucal workload.
2. Allowing m irk c i analysis personnel lo  sh ift a tten tio n  
from  statistical com pilations to  tru e  custom er relations
.V ProviJm v technical services people w ith  a tim ely and co n ­
cise account «>i regional sales to r any period.
4. Relating .-jch p ro d u ct sale to  an end  use.
U P T O N . Paul. “ Sim ulation  D ynam ic T ool |»»r Plant E x­
pansion ." In d u strial Engineering. Jan u ary . 1969. 
p p . :  I : < T ~
A new assem bly shop is p lanned th rough  sim ulation o f  the 
operations nnrinally required on  an IBM 36 0  com p u ter. The 
program  was w ritten  to  cove? tim e spent in each stockroom , 
queuing d istrib u tio n s  before each d ep a rtm en t, queuing  dis­
tribu tions for adm ittance  on a conveyor and to ta l transit 
tune through tnc facility. Back order in fo rm ation  presented 
problem s due to  co m p u te r storage capacity . The m odel was 
tested  and validated . It m inim izes tim e lost and  allows check 
up  on s ta tus o t orders in the shop, t t i ih  additional da ta  it 
can forecast needed expansion  well in advance so th a t p lan ­
ning can begin. The m odel tends to  u ndersta te  true require­
m ents which provides a safety faciur.
LISTO N. David. J r. “ In fo rm ation  System s: What They Do. 
How T hey Work.'* M anagem ent Review. S eptem ber. 1966. 
pp. 68  7 : .
A good m foi n u lio u  s\ s tem  sh ou ld  p tovide the following'
I M inim i/c lim e used in try ing  to  locate c u rren t, pertinen t 
data.
2. Provide overall coverage o f  prim ary interest plu> all inter- 
rela ted  Helds.
3. Elim inate w asted tim e in finding, retrieving necessary 
data-
4. E lim ination o f  duplication .
5. F acilitate decision m aking.
There are tw o basic types o f  in fo rm atio n  system  service 
cu rren t awareness and retrospective searching.
In fo rm ation  system s should  be designed to  provide various 
levels o f  service such as reference retrieval, d o cu m en t and 
in fo rm ation  m anipulation  and in fo rm atio n  processing.
An indexing  system  for in fo rm ation  retrieval m ust be used. 
Seven d iffe ren t m eth o d s are discussed.
More research needs to  be done and in fo rm ation  form ulated  
on in fo rm ation  system s. T rend tow ard  to ta l in fo rm ation  
system .
LITTLE. Wallace I. “ The In tegrated  M anagem ent Approach 
to  M arketing.”  Th e  Journa l o f  M arketing, A pril, 1967,
pp . 32  -■ 36 .
The basic objectives o f  th e  business firm  can n o t be optim ized  
by interna) departm en ta l p lanning, says the a u th o r. He ar­
gues th a t the  satisfaction  o f  d ep a rtm en ta l goals to o  frequen t­
ly conflic t w ith  o th er d ep artm en ta l goals and  co m p an y  o b ­
jectives. O p tim um  in te rd ep artm en ta l p lanning is called IN­
TE G R A TED  M AN AGEM ENT and  tra in ing  in th is  area is 
greatly  needed in m odern  schools o f  business.
L O l’C K S. W J .  “ Pitfalls to  avoid in LD P insta lla tions,”  
Canadian C hartered  A cco u n tan t. Ju n e . 1969. pp. 379
JKJ  ... ..
l i i c  pitfalls o f  data  processing insta lla tions arc discussed. A 
i ii.ic num ber o f those pitfa lls  cou ld  be avoided it m anage­
m ent wore aware o f  their ex istence and look tim ely  and cl- 
to ctiw  action  to  evade th a n
M anagem ent I tijm n ia ium  System s and the  In fo rm ation  
Specialist (L a fay e tte . Ind iana : K rannerl G raduate  
School o f  Industrial A d m in is tra tion . Purdue Ihiiver- 
sit> . 1965.1
Proceedings o f  a v> m posit m  held at Purdue University,
J u l y  1 2 .  1 9 6 5 .
MAC LEA N, John  0 .  “ C su tio u  - Crash C o m p u ter Conver­
sion .”  System s & P ro a  dures J o u rn al. Januars -F ebruary .
1967. pp. b  I I  
C om puter conversion m ust be done realistically , A crash 
program  o ften  produces serious long-term  effec ts  and can 
adversely affect the day-to-day  op era tio n  o f  the organization. 
R esistance to  da ta  processing a t all levels o f  m anagem ent 
are sjgniticunt. What causes crash conversion , the  STEPS o f  
conversion , e lem ents o t a successful conversion.
MANLEY H.W., and Bart Hodge. “ A M anagem ent In fo r­
m ation  System  for S O IilO 'sT o le d o  R efin ery ."  Paper 
presented  at the 32nd M idyear M eeting o f  the Am erican 
Petro leum  In stitu te ’s Division o f  Refining, Los Angeles, 
Cal. May 15. 1967 
Tins is a detailed  case hist .try o f  the developm ent o f  the 
MIS for SO HIO’s Toledo R efinery. F easibility  stud ies, needs 
research, and concep t o f  the  system  are  rep o rted . C harts and 
diagram s are included.
M ARKSTEIN . D onald F. “ M anagem ent R ep o rtin g .”  J o u r ­
nal o f  A cco u n tan cy . J U > , 1967. pp . 7 7  -  82 .
A survey o f  in fo rm ation  needs sho u ld  b e  m ade w ith in  the 
o rgan iza tion 's  characteristics. S ources, processing, and p re ­
sen ta tio n  o f  in fo rm ation  t re  described. G uidelines arc given 
for spo ttin g  inadequate  m anagem ent reporting .
M A R TIN O , R occo  L " T  ie Language o f  In fo rm a tio n  Sys­
tem s. Part I,”  Data Processing M agayiner F eb rau ary , 1967. 
The requ irem en ts for un ifo rm  co m p u te r language are th a t 
it be com pletely  generalized and  applicable to  any  in fo rm a­
tio n  system  regardless o f  the  processing m edia. H ow  will 
som e o f  o ur present co m p u te t languages m eet these c riteria  
is discussed in this article  and  in P a n  II, w hich  follow ed in  
the M arch. 1967. issue.
M ASON. Jo h n  J. “ Business System s Analysis -  An O rderly 
A pproach .”  Com puter* and  A u to m atio n , A ugust, 1967,
pp . 2 6 - 3 1 .
This is a  discussion o f  an o rderly  approach  to  de te rm in ing  
the  system s need  for a p articu lar com pany . T he  a u th o r dis­
cusses the  w hat, w hy and  now o f  system s analysis and  com -
m e n u  o n  the  experience som e com panies have had  w hen be* 
ginning the  p ro jec t. He stresses the  value o f  th e  feasibility 
s tu d y  and  im p o rtan ce  o f  to p  m anagem ent involvem ent in 
the  process.
“ M athem atical Mode! Becom es M arketing Tool,*’ C & E N. 
January  2. 1967, pp . 2 0  -  24.
A visual m odel o f  D u P o n t’s C orfam  venture  shows the in* 
fo rm ation  flow  in every aspect o f  the ven tu re . Som e back* 
ground on the  na tu re  o f  m odels is given.
MATHEWS, Chase E. “ Are You D oing T he Best Possible 
Jo b ?  Evaluating a C om puter Insta lla tion  -  A Manage* 
m ent A pproach ,’* Jo u rn a l o f  Data M anagem ent, S ep tem ­
ber, 1967. pp . 3 2 -  36 .
A successful co m p u te r o p e ra tio n  is defined  as o ne  where 
the p lanned objectives o f  co m p u teriza tio n  have been 
achieved an d  w here fu rth e r significant im provem ent cannot 
be m ade in areas w here the  procedures have been  coniput* 
ertzed. D escribed in detail are ten  characteristics th at are 
sym ptom atic  o f  a good o r successful co m p u te r insta lla tion .
MATTH1ES, Leslie H. “ The Passing o f  Look*See M anage­
m en t,”  T h e O ffice . M arch. 1965, p p . 14 -  30.
Since m anagers o f  today  can n o  longer view each  area o f  
business o p e ra tio n s , he m ust use in fo rm ation  as a su b stitu te . 
This in fo rm a tio n  sen t to  h im  m ust be (1 )  s ignificant (2 )  in­
dicative o f  resu lts (3 )  a ccu ra te  (4 )  t im ely , a n d  < S )m ust 
go d irec tly  to  m an w ho  can  use it m ost effectively.
MC DO NA LD, Charles H. “ D ata A uto m atio n  and  the  Per­
sonnel M anager.”  Personnel Jo u rn a l. A pril. 1966.
This b rie f  a rtic le  asks us i f  o u r personnel da ta  in fo rm ation  
system  is a d eq u ate  as a m o d em  personnel too). We m ust 
p inpo in t the  shortcom ings, d eterm ine needs and  have a 
feasibility s tu d y . It em phasizes th e  need for in fo rm atio n  for 
g ood m anagem ent.
MC KECHK1E, A.K. “ W hy It Takes M ore T h an  H ardware 
T o  Make an M IS ," System s Procedures J o u rn a l, July-A u­
gust, 1968, p p . 28  -  30 .
A to ta l system  is im possible to  a tta in . M anagem ent m ust be 
provided  w ith  su fficien t in fo rm ation . A team  ap p ro ach  is 
needed  fo r th e  o b tain in g  o f  ex te rna l env ironm ental in fo rm a­
tio n . T he scope o f  one  M IS p ro jec t is never th e  parallel o f  
any  o th er. A s tu d y  o f  w h a t is necessary in fo rm a tio n  is an 
ongoing  activity .
MC NA1R, D.K. “ D ata Processing and  the  Sm all Business,”  
A pril 1969. C anadian C hartered  A cco u n tan t, p p . 2 3 0  -
234.
Exam ples o f  h ow  small business can  find  the  answ er to  m an­
agem ent in fo rm a tio n  and  co n tro l problem s th rough  the use 
o f  co m p u te r service bureaus are discussed.
MC N A M ARA , E dm ond  W. “ D ata Processing in Configura­
tion  M anagem ent,”  The O ffice, N ovem ber, 1966, pp. 
7 5 -  80 .
C onfiguration m anagem ent (know n also as a system  m anage­
m en t, baseline m anagem ent o r p roduct m anagem ent) is d e ­
fined as form al set o f  p rocecures by  which un ifo rm  system s 
are estab lished  and  m ain tain  :d  fo r  all co m p o n en ts  o f  a sys­
tem .
MC RA IN EY . J.H . “ Source D ata  A utom ation ,”  A utom a­
tio n . O ctober, 1967, pp. -H7 -  9 7 .
This article  is a catalogue o f  th e  m achines and  reasons for 
p u ttin g  original in fo rm ation  c o d ed  in m achine-usable form . 
This m eth o d  can greatly  increase the speed o f  the  m anage­
m en t in fo rm ation  system  and  reduce unnecessary clerical 
repetition .
ME1KLE, G .R . “ O pening  the  C om m unications Channel:
D ecem ber, 1969, p p . 415  4 17 .
The a u th o r discusses a system  w hich  is being  used  success­
fully to  cope w ith th e  com plex  problem  o f  com m unication  
w jth the  co m p u te r  fo r  a cco u n tan ts  and m anagers.
M1CCIO. Joseph V .. C.P.A. "E D P : I ts  C on tro ls and Eco­
nom ics.”  Journa l u f  D ata M anagem ent, Ju n e . 1967, 
pp . 18 -  2 5 .9 7 .
Discusses the  m ethods and requirem ents o f  effic ien t co n ­
tro ls  over EDP o pera tio n s  and exam ines th e  e lem en ts in­
volved in th e  econom ic ju stificatio n  o f  using  ED P equ ip ­
m en t. Focuses on  the  close rela tionship  betw een the  ac ­
c o u n ta n t and  the d a ta  processing specialist w ith  respect to  
these tw o  functions.
M IDDLETON, C .J. “ H ow  to  S et up  a Pro ject O rganization ,”  
Harvard Business Review. M arch-April, 1967, pp . 73 -  82 . 
The a u th o r believes th a t certa in  considerations shou ld  be 
ascertained prior to  se ttin g  up  a pro ject organization . U nder 
the  system  o f  the a u th o r , the com pany shou ld  evaluate its 
existing s tru c tu re  to  p inpo in t any ex isting  o rganizational 
w eakness th a t m ight inhib it successful accom plishm ent o f  
the p ro jec t. T he p ro jec t o rganization  should  be  assigned any 
fu nctions needed to  com pensate  for k now n o r  probable  o r­
ganizational deficiencies. N aturally  a com pany sho u ld  set 
up  the  m inim al p ro jec t s tru c t j re  necessary. C rea tion  o f  a 
p ro jec t organizational system  does n o t  necessarily ensure 
the  successful accom plishm ent o f  an assigned p ro jec t. I t  is 
n o t a  way o f  overcom ing all f  jn c tio n a l organizational 
weaknesses.
M IL LER, Jam es G- “ Living System s: Basic C oncep ts.”  b e ­
havioral S cience. Ju ly , 1965, p p . 193 -  237 .
An analysis o f  living system s using the con cep ts  o f  th erm o ­
dynam ics in fo rm atio n  theory , cybernetics, and system s e n ­
gineering, as well as the  classical concep ts appro p ria te  to  
each  level. T he purpose is to  p ro d u ce  a  d escrip tion  o f  living 
stru c tu re  and  process in term s o f  input and  o u tp u t,  flow 
th ro u g h  system s, s tead y  s ta tes, an d  feedbacks, w hich  will 
clarify  and  u n ify  th e  facts o f  life.
M ILLER. Jam es C . "L iving System s: S tiu c tu ie  and  P ro­
cess "  Behavioral S c ien c e .O c to b e r. 19 6 5 .pp. 337 379 
Miller discusses characteristics o f  the  subsystem  an d  system ­
wide stru c tu res  and  processes w hich occur at all levels o f  
living system s, l ie  suggests that the  scientific lite ra tu re  o f  
the m ath em atica l, b iological, and social behavioral sciences 
th a t investigate each  o f  these levels can  be in teg rated  and 
in te rp re ted  in term s o f  these concepts.
M IN ER, Mae E. "H o w  C ity  S taffs Its  EDP O p era tio n s ,"
TTie O ffice, Ju n e . 1965. p p  122 125.
San Diego overcam e the problem  o f  shortage o f  experienced 
ED P personnel by tra ining people w h o  had the  right ap titu d e  
w ho w ere a lready on c ity  payroll.
M ITCHELL. Mary T. "F D lC ’s D ata F eedback P rogram " 
Banking. Ju ly . 1969. pp. 4 6  48 .
This article  describes how  the  Federal Deposit Insurance 
C orporation  (F D IC ) is using c o m p u te rs  to  sup p ly  banks 
w ith  aggregate feedback in fo rm ation  in an e ffo rt to  serve 
banking  to p  m anagem ent and ban k 's  m arketing  departm en ts.
M OO RE, 1. "C o m p u te r D ata Banks and the  F u tu re ."  C an­
adian C harte red  A cco u n tan t. Ju ly . 1969, pp . 6 0  61.
In the  fu tu re  the  co m p u te r will be the  o rgan iza tio n 's  in fo r­
m ation  system . It is the  only  accurate  and  tim ely  m eans o f  
ob tain in g  m anagem ent in fo rm ation . T he ty p e  o f  in fo rm ation  
m ust include da ta  banks o f  consum er tren d , carrie r p erfo rm ­
ance, econom ics and labour con tracts .
M ORGAN . Philip L "A u to m atic  D ata  P rocessing o f  P er­
sonnel D a ta ,"  Personnel Jo u rn a l. O c to b e r, 1966, p. 553. 
T his article  s ta tes  princip les for m aking  th e  personnel p ro ­
cessing system  w ork  such  as need for a d a u  base, a single 
responsible source, com posite  record ing , retrieval needs and 
em ployee partic ip a tio n . It also ind icates uses o f  th e  com ­
p u te r  in a  system  and  gives fou r item s o f  " w h a t run  to  d o "  
utiliz ing  th is  new  in fo rm atio n  system .
M O R STEIN , Calvin B. " in fo rm a tio n  System s: A Basic D e­
sign C o n sid e ra tio n ,"  Journa l o f  D ata M anagem ent. J a n ­
u ary , 1968, pp . 3 8  -  40 .
A C .P.A . critic izes the  cu rren t sh ift in  em phasis from  ap p li­
ca tio n  o rien ted  system s design to  in fo rm atio n -o rien ted  sys­
tem s. Unless the  n a tu re  o f  the  so lu tio n  to  be a tta in e d  is 
clearly defined  befo reh an d , th e  en thusiasm  o f  m anagem ent 
m ay lead  to  inap p ro p ria te ly  designing an  in fo rm a tio n  sys­
tem  w hen  the  c osts  far ex ceed  the  b en efits  to  be ob tained . 
T he c u rre n t tren d  exposes the  system s analysts  to  th e  d a n ­
ger o f  cu rin g  the  illness b u t losing th e  p a tien t.
M O R TO N , Jack  A. " A  S ystem s A pproach  to  th e  Innova­
tio n  P rocess," Business H orizons. S um m er. 1967,
pp . 2 7  -  36.
T he  a u th o r  describes h ow  system s engineering can  transla te
ab stract basic research in to  relevant industria l p ro d u cts . Tiie 
system s approach  should  provide the  various d ep a rtm en ts  
such  as basic research, ap .d ied  research, a n d  developm ent 
and design w ith  a com m on language, p h ilo so p h y , an d  goals, 
lb s  m am  em phasis is twi the co m m u n ica tio n  aspec t o f  re­
search.
D ie  a u th o r feels th at the system s approach  sh ou ld  ( I ) ap ­
praise the lim ita tions, needs, and  o p p o rtu n itie s  in o rd er to  
s ta te  overall goals and  giv,* th em  prio rities ; (2 )  de te rm in e  
a lternative p o ten tia l so lu tions and  develop  m easures o f  their 
relauve e ffectiveness; (3 )  d istinguish b e tw een  w h a t is know n 
and  w hat needs to  be k m w n  a b o u t goals and  a lte rna tive  so ­
lu tio n s; an d  (4) select an J develop  the  m ust p rom ising  com ­
b inations o f  p rob lem s and so lu tions.
M URPHY. D ennis J. ‘ IX lin ing  M anagem ent's N eeds Is T he 
Key T o  Designing Successful In fo rm a tio n  System .”  Au- 
to m a tio n . M ay. 1969, pp . 74 - 77.
P o in ts to  consider in designing MIS aic:
I . V alue o f  specific in fo rm ation  is inversely re la ted  to  its 
ability
A ccuracy o f  in fo rm ation  m ust be weighed against cost.
3. In fo rm ation  usefulness changes as a  fu n c tio n  o f  um e.
M URPHY. E. "A  Guide to  an Econom ically  Successful 
C om m unicatjon-bascd  M IS ," Journa l o f  D ata  Manage­
m en t. F ebruary . 1968, pp . 20  - 25.
The a u th o r a tte m p ts  to  describe a com m unica tion -based  
M IS, its advantages and im plications, in  c lear-cu t language 
th a t will m ake sen te  to  the average businessm an. Based on  
experience w ith  the  application  o r  a com m unica tion -based  
M IS to  finance com panies, a  case is m ad e  fo r the  use o f  
branch-office term inals w iiich achieved m any  o f  th e  advan­
tages o f  b o th  cen tra lizaticn  and  decen tra liza tion  in a single 
system .
M USK. F .I. "O n e  M an's M eat: the  Uses u f  A dversity ."  The 
C om puter Jo u rn a l. M ay. 1966, p p . I - 3.
T he  a u th o r o f  th is  a rticle states th a t  a  M anagem ent In fo rm a­
tion  System  m ust perform  the follow ing tasks:
1. E x trac t an d  sto re  a function  o f  the  c o n te n ts  o f  a  Held 
according  to  a given cr teria
2. A rithm etically  com bine a fu n cu o n  u f  a field w ith  a  func­
tio n  o f  a field w here b o th  fields are in th e  tam e  and  d if­
feren t files.
3. S ort resu ltan t fields accord ing  to  a given h ierarchy .
4. By table look  u p , transla te  coded  in fo rm a tio n  in to  c lear.
5. P roduce a rep o r t a c co r lin g  t o  a given h iera rchy  w ith  
headings a n d  to ta ls  w here requ ired .
NE ED LES. Belverd, Jr. "A  Single In fo rm a tio n  F low  System  
for H ospital D ata  P rocessing." M anagem ent Services. Sep- 
tem ber-O ctober, 1969. p p . 27  -  37 .
D ie  single in fo rm atio n  flow system , as co m p ared  w ith  the  
to ta l system s ap p ro ach , seeks to  p lace all d a ta  in to  o n e  in ­
teg rated  file to  m eet all dem ands. T he o b jec t is  to  c re a te  a 
co m p le te  in fo rm a tio n  pool from  w hich m anagem ent c a n  re­
trieve the  desired  in fo rm ation  econom ically .
T he article  reports  the resu lts  o f  a s tu d y  o f  th e  app licab ility  
o f  the single in fo rm a tio n  flow  c o n c ep t to  h ospita ls , specifi­
cally  to  short-te rm  general hospita ls . A  c h a rt o f  acco u n ts  is 
included . The conclusion  is th a t  i t  is applicable w ith  certa in  
m odifications.
NE LSO N . F .A . -‘T eam w ork N eeded  fo r M .I .S ."  T h e  O ffice.
Jan u ary . 1969, p p . 8 9  -  9 0 .
Each level o f  m anagem ent m u st b e  encouraged to  define  its 
ow n requ irem en ts an d  th en  p a rtic ip a te  fully in th e  design o f  
th e  system  so  th a t co m m o n  objectives can  be m et.
NEW BERRY, Thom as L ., a n d  G eorge H. G rim es. “ H ow  to  
Set u p  a M anagem ent In fo rm atio n  and C on tro l System  
in y o u r P la n t,"  T ex tile  W orld, A pril, 1966, pp . 7 4 - 8 1 .
A step-by-step  p rocedure  for developing  a m anagem ent in­
fo rm ation  system  is s tru c tu re d  a round  an e labora te  blotU  
diagram . Sam ple rep o rts  and  a  detailed  P E R T d iagram  are 
show n. H azards to  w atch  fo r in  se ttin g  up  a system  are 
described.
NEW HOUSE, F J .  "A udio-visual p resen tatio n s  take  a big 
leap ahead  w ith  V T R -V ideo T ape R ecord ing ," C anadian 
C harte red  A cco u n tan t. J u ly , 1969, pp . 6 2  -  6 4 .
V T R  gives the  advantage o f  visual and  aud io  in fo rm atio n  
w ith the  elim ination  o f  tim e and  geographic loca tion .
"N ew  M anagem ent In fo rm atio n  C en ter M eans Speedy De­
cision-M aking," T ex tile  W orld. A ugust. 1965. pp.
8 0  -  82 .
A M anagem ent In fo rm atio n  C en ter was opened b y  Deer- 
ing M iliiken. In c .. w hich is linked  to  4 0  com pany p lants. 
T he C en ter m akes in fo rm atio n  available to  m anagers and 
solves econom ic decision problem s. A large p resen tation  
c en te r  is described.
N ICH OLSON , Charles H .. J r .  "B u ild ing  D ata Banks for 
M ultiple U se," System s &  Procedures Jo u rn a l. M ay-June, 
1968, p p . 18 -  23.
H ie  d a ta  bank  c o n cep t is a prom ising approach  to  effective 
m anagem ent o f  s to red  c o m p u te r data .
"O n  the  Draw ing Board -  A New A m erica ,"  NationfrlBusi- 
ness. S ep tem ber. 1966, p p . 4 6  -  47 .
Many peop le  see d a ta  processing replacing m any rou tine  
hu m an  activities in  design w o rk , w ith  s tru c tu res  an d  speci­
fications rep resen ted  by m achine generated  codes ra th er 
than  visual draw ings.
M anagem ent o f  com plex  co n s tru c tio n  p ro jec ts and  p lanning  
program s by  such  soph istica ted  techn iques as P ER T  and  
Critical Path M ethods shou ld  b en efit as well from  im proved 
d a ta  p rocessing.
O R LICK Y , Jo sep h  A. "D esigning  a  S ystem  for P roduction  
and  Inven to ry  C o n tro l,"  A u to m atio n . F eb ru ary , 1967,
p p . 7 4  -  78.
This article goes o ver th e  s tep s  in designing a system . S tress 
is p u t o n  w hat th e  system  shou ld  accom plish an d  problem s 
th a t m ight arise. I t  p o in ts  o u t w hat to  d o  so  prob lem s w o n 't 
anse.
PALI KAN, Jo h n  M . “ R oyal O rder o f  th e  W heels' Re-Inven- 
to rs ,"  Jo u rn a l o f  D ata  M anaam ent. Jan u a ry , 1967,
p p . 1 8 - 2 5 .
Exam ines the  ro le o f  the  system s analyst, his m eth o d s and 
p roblem s. W ith th e  generalization o f  th e  process o f  design­
ing com puter-based  procedures, a  fu tu re  is p ro jec ted  in 
w hich the  an a ly st's  role w ith in  th e  organization  is reduced  
by  the  s tandard iza tion  an d  in tro d u c tio n  o f  "in stan t-d a ta - 
au tom ation-do-it-yourself-k iri."
PF. K RON E, S.M. "U n d ers tan d in g  the  D ecision Process," 
A dm in istra tive M anagem ent, M ay. 1968, pp . 8 9  -  92 .
Mr. Perrone, Pub lications M anager, RCA C om m unications 
System s D ivision, C am den , N .J. q u o tes  as follows: "C h este r
I. Barnard says th a t  the  m ark o f  a  good m anager is u n d e r­
stand ing  w hen ‘n o t  to  d e c id e . '"
Melvin Ashen in M anagerial Decisions says. "T h e  raw m a­
terial for decision m aking  is in fo rm ation . T he q u a lity  o f  
b o th  in fo rm ation  and  the  processing o f  it de te rm ines the  
quality  o f  the  decisions."
(PM O) P roject o r  P rogram  M anagem ent O rganization  is the  
technique o f  using a  h orizon tal organ ization  to  m anage a 
particu lar p ro jec t for im m ediate  and d irec t in fo rm atio n  
in terchange w ith to p  m anagem ent.
PO IN D EX TER . Joseph . "T h e  In fo rm ation  S pecialist,"
D un 's  Review  and  M odern in d u stry . J u n e . 1969. 
pp . 3 4  -  37.
This article  deals w ith  the people w ho  o p e ra te  m anagem ent 
in fo rm ation  system s. I t  calls these peo p le  “  in fo rm ation  
m en ."  and  sta te s  th at usually  they  o p e ra te  th e ir  com panies' 
co m p u ter o pera tions . I t describes and  gives exam ples o f  the 
ty p e  o f  personnel th a t  are  necessary fo r  th is  ty p e  o f  w ork.
It also deals w ith  organizational prob lem s in regard to  MIS. 
The a u th o r p o in ts  o u t th a t to  " c o o rd in a te  an d  m axim ize 
expensive an d  sw iftly  grow ing co m p u te r  c ap ab ility , a nu m ­
ber o f  com panies are  n ow  reorganizing ED P as a  c en tralized , 
independen t a n d  p ro flt-o n e r.ted  u n it o f  th e  c o rp o ra tio n ."
PO LLOCK, S ey m o u r, "C om puters : N o  L onger a Big Bar­
gain fo r  U neducated  U sers," C om puters and A u to m atio n . 
J u ly , 1966, pp . 26  -  30.
A discussion o f  th e  gap o f  know ledge be tw een  th e  c o m p u te r 
professional and  th e  eq u ip m en t user. T h e  a u th o r  discusses 
the  prob lem s a rising w hen business m anagers w h o  a re  ill 
equipped to  m ake decisions on  purchasing  " sy s tem s"  are  as­
signed th e  task  o f  selecting  hardw are an d  softw are.
P R A T E R , G eorge 1. "C o m p u te r  System s an d  M anagem ent 
C om m unica tions."  Journal o f  A cco u n tan cy . O c to b e r, 
1968, p p . 8 4  -  90 .
T he m anagem ent com m unica tion  prob lem s w ith  th e  m achine 
are described.
PRENTINCi, Theodore  O. “ Input Devices for M anufactu r­
ing In fo rm ation  System s." System s and P rocedures Jo u r­
na l. July- August. 1^66. pp . 4 2  47 .
Speed o l com m unication  is conside ted  first, fo llow ed  by a 
review o f  available in p u t devices for co llection  o l  d a ta . D ata 
co llection  (cable c o n n ec ted .)  on-line system s, and  a p ro d u c­
tion co n tro l display system  are discussed w ith  observations 
front users
PK O TZt.L , H a m  W “ Personnel Problem s in- D ata P roces­
s in g s )  steins The Approach o f  T op M anagem ent." C om ­
pu ters and A u tom ation . A ueust. I% 5 .p p .  16 IT. 29.
A discussion ol the selection and  assignm ent o f  d a t j  proces­
sing personnel b \ to p  m anagem ent. The a u th o r lists the 
m ethods winch have been used by  m anagem ent in hiring 
PDP su p e rv iso r and the reasons the m eth o d s usually  failed. 
He m akes a u s e  lot using a m anagem ent c o n su ltan t firm 
when luring .lata processing personnel.
“ Push B u tton  Snooping The Threat to  B usiness." N ations 
Business. N ovem ber. 1968. pp . 4 0  41 .
A centra l com puter bank tor in fo rm atio n  com piled  by  fed ­
eral agencies could becom e an o th e r big stick ro coerce  in d u s­
try .
RAM O, Dr. S im on. “ T he System s A pproach  A uto m ated  
C om m on Sense." N atio n ’s C ities. M arch. 1968.
pp . 14 -  19.
The a u th o r pom is out m ajor problem s facing c ities such as 
air and  w atei p o llu tion , traffic congestion , and u rb an  decay . 
A pow erful m cthodolgy  is now- developing fo r a ttack in g  
th ese  problem s, nam ely the  system s app ro ach . T h e  system s 
approach  is described and related to  som e p rac tica l problem s, 
b o th  cu rren t and  an tic ipated . T he  fu tu re  b o ttle n ec k  will be 
the shortage o f  good system s engineers.
RA N ZIN G ER , Herb "C o m m u n ica tio n s  P lann ing  fo r D ata  
S ystem s." A u tom ation . M arch. 1966. pp . 8 0  - 82.
Data system s originally w orked  o n  a b a tch  basis. The p ro b ­
lem  is to  m ake these system s w ork  o n  a real-tim e basis (a 
com bined  data  processing and co m m unica tions system  w hich 
involves the direct transm ission o f  transaction  d a ta  betw een 
rem ote locations and a cen tral c o m p u te r.)  In such  an ap­
p ro ach . there  are six areas o l  consideration:
1. System s response tim es.
2. V olum e and  d istribu tion .
3 . Speed and cost.
4 . E rror c o n tro l and  reliability.
5. C om m unications c o n tro l techniques.
6 . S im ulation.
RA PPA PORT. Ronald J .  "D a ta  P rocessing," Jo u rn a l o f  A c­
c o u n tan cy . F ebruary , 1967, pp . 85  -  87.
How to  plan for co m p u te r  insta lla tion . C riteria  in  deciding 
location  o f  system  in organization  are  discussed.
RAYM OND. R-C. "U se  o f  th e  Tim e-Sharing C om puter in 
Business P lanning and  Budgeting ," M anagem en t Science. 
April. 1966. p p  B 3b3 - B 3 8 I.
The tim e-sharing co m p u te r system  is a  new  way to  explore  
and prepare  business forecasts. The system  d o es  th e  a rith ­
m etic an d  p rin ts  the  resu lts  in  the  privacy o f  th e  user's  o f­
fice in a few m inu tes The p lanner can exam ine  a  whole
1 jn g e  o f  a ssum ptions and  e stim ates in  a few  m inu tes. W ith 
ihc  system , the  p lanner cun sla te  his basic d a ta  an d  assum p­
tions. observe the results .ind th en  m odify  any  o f  th e  as­
su m ptions h e  chooses and get new  results  w ith in  a few  m in­
u tes. By follow ing th is  procedure several tim es, i t  is possible 
to  explore  th e  e ffects  o f  < variety  o f  environm ental assum p­
tions and  to  find  o u t w hat m ust be realized to  y ield  accep t­
able business results.
REIC H . H. A. "A n  I xpc im cntal System  for Tim e-shared, 
On-line D ata A cq u is itio n ,"  IBM J o urna l o f  R esearch and  
Develo p m e n t. Jan u ary  1969. pp. 114 118.
A practical em b o d im en t o f  a system  o f  term inal-orien ted , 
tim e-shared co m p u te rs  us.*d to  e x te n d  th e  m eth o d  o f  use to  
include real-tim e, on-line data acqu isition  and  d a ta  reduc* 
n o n , is described .
KH1ND, R idley. "M ynap-m cnt In fo rm atio n  S ystem s,"  Busi­
ness H orizons. Ju n e . 1468, pp. 3 7  -  46 .
The value o f  com puter-based  m anagem ent in fo rm a tio n  sys­
tem s h as  been highly ov erra ted , and  m anagem ent shou ld  re­
evaluate  resu lts th ey  e x p ec t to  receive fro m  such a system . 
The c o m p u te r is g reatest in a iding th e  m anagem ent o f  oper­
a tio n s  in such fu nctions a> c o n tro l an d  o th er reco rd  keeping. 
Tw o m ain ob jec tio n s  to  th e  com puter-based  M IS a re  th at;
1. Every m anager today  I as an in fo rm al and  form al in fo r­
m atio n  system .
2 A MIS m ay b e  giving o u t w ro n g  in fo rm atio n  because 
w rong in fo rm a tio n  was fed in to  it.
R ID E R . Bruce M. "T h e  1969 A uto m atio n  S urvey ,"  Bank­
ing. O c to b e r, 1969. p p  61 -- 66 .
This rep o rt com piled  by  Mr. R ider is q u ite  a  leng thy  suivey 
and  analysis o f  the use o f  a u to m atio n  in Am erican banking.
RO M NES, II.I. "M an jg in g  the  In fo n n a tio n  R ev o lu tio n ,"  
Business Au to m a tio n , August 1966, p p . 31 -  39 .
The a u th o r sta te s  req u irem en ts  for designing an d  m anaging 
an in fo rm atio n  system .
RO SEN , R J .  "C o m p u te r Conversion: G e ttin g  O ff  o n  the  
Right F o o t ,"  M anagem ent Review . A ugust, 1967,
pp . 29 -  33.
The m ost successful co m p u te r  o p e ra tio n s  give tim ely  and 
accu ra te  in fo rm a tio n  for i o n tro llin g  th e  business. T he  a tt i ­
tu d e  o f  to p  m anagem ent is the  key  to  a  sm o o th  insta lla tion . 
T o p  m anagem ent m ust su p p o rt, p lan , an d  actively partic i­
p a te  in  th e  design an d  im plication  o f  th e  system .
Suggestions o n  con v ertin g  to  com puter-based  system :
I . M ake feasibility  s tu d y . Use o w n  p eop le  and  tra in  th em  in
E D P m eth o d s: use a  few  o u tsid e  specialists.
2. M anagem ent M UST co m m u n ica te  from  th e  to p  person  
w hat is going o n  to  gain co o p e ra tio n  and  partic ipa tion  
o f  a ll. I t  is also essentia l th a t  people u n d ers tan d  w hat is 
going o n  to  have the  right a tt i tu d e  an d  fac ilita te  the  
s tead y , developm ent o f  sy stem , insta lla tion  an d  opera­
tio n .
3 . Long-range p lans, period ic  progress rep o rts  as well as 
co st perfo rm ance  req u irem en ts  m ust be a p a rt o f  the  
feasibility  s tu d y .
4 . In  se lecting  the e q u ip m e n t, send  system  specifications to  
all m an u fac tu rers  an d  th e  sam e in fo rm atio n  to  all o f  
them .
5. Divide the  over-all developm ent o f  the  system  in to  p ro ­
jec ts . I t  will be th e  responsib ility  o f  each  p ro jec t to  sa t­
isfy th e  in fo rm a tio n  requ irem en ts . T he to ta l system  
m u st satisfy the  in fo rm a tio n  requ irem en ts o f  to p  m an­
agem en t. o p e ra tin g  executives, shareholders and  outside 
bodies.
6 . C arefully  p lan  th e  tran sitio n  phase; p rete s t and  co m ­
m u n ica te  to  all.
RO SEN TH A L. Paul H. " F u tu re  Program m ing o f  C om puter 
A p p lica tio n s / ' System s and  P rocedures Jo u rn a l, J anuary- 
F eb ru ary , 1967, p p . 2 2  -  27.
Program m ing o f  sc ien tific  an d  com m ercial app lica tions  is 
evolving th ro u g h  four phases: S u b ro u tin e  assisted assem bly 
language p rogram m ing, p rocedural com piler assisted p ro ­
gram m ing, ap p lica tion  package assisted system s and  applica­
tio n  co m p iler assisted system s. Scientific  c o m p u tin g  is cu r­
ren tly  using  a p p lica tion  com piler system s while com m ercial 
d a ta  processing is ju s t  en te rin g  the  application  package sys­
tem s phase.
R O TH E R Y . Brian. “ A V iew poin t in  S ystem s D esign ." D ata 
Processing M agazine, S ep tem b er, 1966. p . 54.
T here  are  tw o  c h ie f  w ays o f  lo ok ing  a t a c o m p u te r:
1. In  th e  personal m an n er o f  the  p rogram m er, and
2. In  the  a lm ost o m n ip o te n t w ay o f  the  system  designer.
In  th is  a rtic le , Mr. R o th e ry  gives us insights in to  the  w orld  o f  
the  sy stem 's  designer.
R O T H E R Y , Brian. "N o ise  in th e  In fo rm ation  S y stem ,"  
D a ta  P rocessing M agazine. F eb ru ary , 1966 . p . 4 0 .
Mr. R o th e ry  p o in ts  o u t  th a t  o nce  an in fo rm a tio n  system  is 
im p lem en ted , c erta in  " n o ise s"  o r  obstacles begin to  develop 
d u e  to  h a b its  o f  personnel involved in the  system . (T hese 
can  resu lt fro m  m any  sources.) H e p o in ts  o u t som e o f  the 
c ritica l e lem en ts  to  co n sid er w h en  evaluating  th e  system  
an d  suggests p ro ced u res  to  c o rre c t deficiencies.
RO TH E R Y , Brian. "T h e  In fo rm a tio n  M odel,"  D ata  Proccs- 
rinfl Jan u a ry , 1 968 , p p . 4 6  -  4 7 .
A  b r ie f  lo o k  a t  the  basic e lem en ts o f  a  m odel o f  an  in form a­
tio n  system  an d  som e o f  th e  d ifficu lties involved in im ple­
m en tin g  th e  m odel.
RO U R K E, F rancis E ., an d  G len  E. B rooks. "C om puters  
an d  U niversity A d m m istia tio n ,"  A dm inistrative Science 
Q uarte rly , 1 9 6 6 /1 9 6 7 , p p . 575  -  6 0 0 .
Discusses the  e ffec ts  o f  co m p u teriza tio n  o n  the  university 
an d  th e  possib ility  o f  a to ta l in fo rm atio n  system . Discusses 
the  cen tra lization  o f  au th o rity  th rough  th e  cen tra lization  o f  
processing an d  the  th re a t to  trad itio n a l lines be tw een  o rgan­
izational un its .
RU BIN. M artin L. "T o w ard  B etter Program m ing M anage­
m en t."  Journa l o f  D ata M anagem ent. D ecem ber, 1967, 
pp . 22  • 27.
The good m anagem ent o f  program m ers includes a n um ber o f  
activities th a t ,  a lth o u g h  n o t unique to  program m ing, have 
m any special im plications in da ta  processing. Discussed in 
de ta il a re  the  un iq u e  prob lem s o f  se lec tion , tra in ing , indoc­
trin a tio n . jo b  assignm ent, s ta tu s  rep o rtin g , guidance, ap ­
praisal an d  deadlines th a t  m u st be  dea lt w ith  in  m anaging 
p ro g ram m ed .
RL’ESCH. Ju ry e n . "T h e  Social C o n tro l o f  Sym bolic  Sys­
tem s ,"  T he J o u m a lo f C om m unications, D ecem ber,
1967, p p . 2 7 6 -  3 0 l '.
The a u th o r  traces the  developm ent and  use o f  sym bolism  
from  prim itive m an to  the ni-w languages req u ired  by  co m ­
p u ter  sciences. C om m ents o r  sociological im pact and  m eans 
o f  c o n tro l o f  sym bolic  system s. P resen ted  are  th ree  tables:
1. Exam ples o f  Inform al S teering  o f  Sym bolic  System s by 
Pressure G roups.
2. E xam ples o f  F orm al C o n tro l o f  Sym bolic  S ystem s by  
O rganizations.
3 . Social S tra tif ica tio n s  & C o n tro l o f  C om m unications b y  
Social Class.
" R u n n in g  th e  Show  W ith a  K ey b o ard ,"  Business W eek.
Ju ly  13, 1968. p p . 7 6  -  78.
This is a discussion o f  the possibilities o f  sim ulating  c o rp o ­
rate  business w ith  rem ote  term inals fo r to p  m anagem ent 
opera tion .
SC H ER BEK . P e ter P. “ T hird  G en era tio n . P E R T /L O B  "  
H aivard Business Review , S ep tem ber-O ctobcr. 1967,
pp . 100  -  1 10.
The au th o r 's  d isserta tion  is prim arily  re la ted  to  w hat h e  b e ­
lieves is th e  application  o f  th.* useful area o f  the  P ER T /L O B  
system s, especially in com bin ing  o f  th e  m o st desirable fea­
tu re s  o f  each  - the  p lanning  o f  P E R T  an d  the  co n tro l o f  
LOB. T he  a u th o r  feels th at the  system  has a n  application  
a lm ost anyw here. I f  n o  rcpe t live activ ities are  p resen t, the  
resu lt will essentially  be PE R T : i f  n o  one-tim e activities are 
p resen t, the resu lt will essent ally b e  LOB. E xam ples o f  th e  
varied app lica tions o f  this system  a re  given.
S C H IF F , J .S ., a n d  M ichael S ch iff. “ N ew  Sales M anagem ent 
T ool: R O A M ," H arvard Business Review . July-A ugust, 
1967, pp . 5 9 - 6 6 .
As a ru le , m ark e tin g  proposals are  evaluated  by  restric ted
consideration  o f  tw o  fac to rs: revenue to  b e  genera ted  b y  the  
proposals, and  the  increm ental costs to  be incurred . Rarely 
does the m arke te r d irec t his a tte n tio n  to  the  m anner in  
which the  proposals m ay effec t h is investm ent in inventory 
and  acco u n ts  receivable.
The article suggests a sim ulation  exercise, as devised b y  one 
organization  to  educate  m arketing  executives in th is  ap- 
pro ach , w hich  he says is an effective teaching too l. This is a 
step  in the  d irec tion  o f  m aking  field m arke ting  m anagers 
realize th a t  their decisions should  be evaluated  n o t m erely in 
term s o f  sales volum e, m arke t share , and  p ro fits , b u t a lso  on 
the  basis o f  an o th e r critical c riterio n , re tu rn  on  assets m an­
aged (RO A M ).
SC H U ELK E, W alter i .  “ M odular A pproach to  System s De* 
sign,”  A u to m atio n . A pril, 1967, pp . 7 ?  -  83 .
A lthough th is article is a b o u t system s design, it is w ritten  for 
engineers. M anagers o ften  have to  au thorize  a n d /o r  are  re­
sponsible for system s. T h erefo re , m odu lar g rouping can  be 
im p o rta n t to  th em  also. This article  defines an d  explains 
v a n o u s ty p es  o f  m odules and ho w  they are  rela ted  to  var­
ious ty p es  o f  jobs.
SCHWAB, Bernhard. “ T he Econom ics o f  S h an n g  C om pu­
ters ,”  H arvard Business Review, S eptem ber-O ctober, 
1968, pp . 61 - 7 0 .
This article  is d evo ted  to  th e  econom ics o f  tim e-sharing com ­
pu ters. Prim arily , the  a u th o r expounds on  the  use o f  a single 
large c o m p u te r, as opposed  to  th e  use o f  a num ber o f  
sm aller com p u ters  by  individual com panies fo r  processing, 
memory' s torage, e tc . He show s a num ber o f  p ros and cons 
o f  large system s for m any  uses. F inally , he  suggests w hat 
the  econom ic o p tim u m  m ight be  under all circum stances.
SCHWAB. B e rn h ard o n d  R o b ert M. L ittle . “ Econom ic As­
p ects o f  C o m p u ter In p u t O u tp u t E qu ipm ent,”  F inancial 
Executive . S ep tem ber 1969. pp . 75 - 80.
The subject m atte r  o f  th is  article  centers a ro u n d  a  discus­
sion as to  w hether o r  n o t m odern  business is sufficien tly  in ­
form ed and  adap tab le  to  m ake full use o f  th e  latest tech n o ­
logical developm ents in  the  area o f  co m p u te r in p u t -  o u tp u t 
equ ip m en t.
In  th e  o p in ion  o f  the  au th o rs , business is n o t  fully  in fo rm ed  
a n d  adap tab le  to  d o  so . N ew  eq u ip m en t and  techn iques 
have b een  developed to  alleviate bo ttlen eck s in in p u t -  o u t­
p u t  p rocedures, b u t from  th e  research o f  th e  a u th o rs  i t  was 
co n c lu d ed  th a t  m any  d a ta  processing facilities still operate  
a round  th e  s tan d ard  k ey-punch  p rin ter.
In th is  a rtic le , w hich is s lan ted  tow ard  the  business m anager, 
new  d evelopm ents in th e  c o m p u te r in p u t -  o u tp u t  field are 
discussed along w ith  the  co s ts  an d  savings o f  each .
SCHW AB, B ernhard . “ T he  use o f  q u an tita tiv e  m odels in 
c o m p u te r  evaluation ,”  C anadian  C harte red  A cco u n tan t. 
Ju ly , 1969. pp. 2 6 -  29.
A q u an tita tiv e  m odel can  o n ly  b e  as g ood  as the  assum ptions 
on  w hich  i t  is based  an d  m ay b e  o f  b en efit o r  h a rm , d ep en d ­
ing o n  h o w  i t  is u sed . T he 'w eigh ted  factors* cause  g reatest 
problem  in evaluation .
SCHW 1TTEK. Jo sep h  P. “ C o m p u ter E ffects U pon Manage­
rial A ccounting  J o b s ."  Personnel J o u rn a l. M ay, 1966, 
pp . 300.
A su ivc) was m ade to  s tu n y  the a ffec ts  on  the  m anagem ent 
system  in accoun ting  by u tilization  o f  th e  com p u ter. An in­
crease in com plexity  o f  tit • jo b  is in d ica ted , and  system s 
know ledge is a  prefcrrabie  qualification .
SEL B Y , R .F . "A u d it T ests o f  C om puterized  S y stem s,"  
Canadian C h atte red  Accou n ta n t .  S ep tem b er. 1969. 
pp . 2 0 6 - 2 0 8 .
T he pow er o f  the com pute r to  provide in fo rm atio n  o f  aud it 
significance and  the  advan:ages o f  its  c o n tro l p rocedures are 
discussed.
SEN EN SIEB . N. Louis. “ T he M anagem ent In fo rm ation  
Crisis.”  T he O ffice . J a ru a rv , 1965. p p . 9 2 ,2 4 0  -  245 . 
P o in ts o u t n eed  for to ta l m anagem ent in fo rm atio n  system  
to  h e lp  m anagem ent in m aking m o re  m eaningful decisions.
A to ta l system  m ust be in operation b efo re  co m p u ters  are 
be ing  o p tim ized .
SH AHEEN. G eorge. “ Visual A nalysis F o r  M anagem ent Plan­
n ing .”  System s and  Procedures J o u rn a l, N ovem ber- 
D ecem ber. 1967, pp . 1 0 -  15.
T he  VAM P display can  seive the  in fo rm a tio n  needs o f  m an­
agem ent in several ways:
1. T ool fo r analyzing  varic us system s a n d  h ow  they  f it  in to  
the  to ta l fram ew ork  o f  a com p an y .
2. P ilot s tu d y  to  e x p e rim en t w ith  new  system s for pre- 
estab lished  o rgan iza tio rs .
3. S tru c tu re  for p in p o in tin g  co sts  associated  w ith  various 
responsib ilities and  activities.
4 . Device fo r  tra in in g  and  in d o ctrin a tio n .
VAM P assures recognition  and  facilitates u n derstand ing ; is a 
usefu l a d ju n c t to  a  m anagem ent p lann ing  p rocess.
SH A N K . R .D . “ In fo rm a tio n  Retrieval o f  S u p p lie r Evalua­
tio n  D a ta ,"  System s an d  P rocedures Jo u rn a l. November* 
D ecem ber, 1967 , p p . 16  -  19.
F lex ib le , m anual system  fc r  d a ta  retrieval evaluating capa­
b ilities o f  env ironm ental lab o ra to ries  a n d  m anufac tu ring  
p lan ts  as p o ten tia l supp liers o f  services an d  parts . E nviron­
m en ta l lab system  provides in fo rm ation  o rien ted  b y  p ro d u ct 
b y  testing  capabilities. The m an u fac tu rin g  capabilities sys­
tem  provides in fo rm atio n -o rien ted  b y -p ro d u ct an d  process.
S H A R L iP . A lfred  S . “ EDI* Personnel S hou ld  C om m unicate 
T o o ,”  S ystem s a n d  P rocedures J o u rn a l. Jan u aiy -F eb ru ary , 
1966. p p . 2 6 -  27.
As th e  use o f  co m p u te rs  increases and  E D P system s grow  in 
co m p lex ity , th e  n eed  fo r im proved co m m u n ica tio n  am ong 
h u m an  beings is  every b it as  vital as th e  n eed  fo r  im proved 
co m m u n ica tio n  am ong com puters. M uch e ffo r t has been
spent in  arranging for m achines to  ta lk  to  each  o th e r, b u t 
c o m m unica tions prob lem s be tw een  analysts and  program* 
m e n  are  being com p o u n d ed .
SH FKM AN , J. R. "M anagem ent's  New  Helping H and."
Business A u to m atio n .S e p tem b e r. 1968. pp . 3 0  • 32.
This a rtic le  describes how  a business m ay use an in fo rm a­
tion  m anagem ent service com pany in the developm ent o f 
their m anagem ent in fo rm ation  system .
SIM S. R alph  L., J r .  "M anagem ent Im plications o f  A uto­
m ation  "  A u to m atio n . A ugust, 1967. p p . 58 -  63.
M anagem ent m ust define policy in rela tion  to  basic co rp o ­
rate  objectives. It m ust:
1. D efine the  m arke t.
2. D efine the  in fo rm atio n  system  policy.
3 . D efine m anufac tu ring  p o licy .
4 . Develop m anagem ent organization  policy.
The fun ctio n al approach  to  m anagem ent organization  is re­
qu ired . T here are three basic functions: c rea tion , fab rication , 
and co n tro l. Problem s can arise w hen system s arc  n o t com ­
patib le  w ith to ta l com pany objectives.
S IN C LA IR. John  M "D eterm in ing  W hat to  Pul in R eports 
to  M anagem ent.'* The O ff ic e . O c to b e r, 1968 ,pp . 14 -  16. 
R eport co n te n t m ust be based upo n  w hat the  particular 
m anager’s decision po in ts  are. These po in ts  tel) w hether he 
is engaged in strateg ic planning, m anagem ent co n tro l, oper­
a tion  co n tro l. K adi o f  these d ifferen t areas requires a cer­
tain  type  o f  in fo rm ation .
SM ALTER. D onald J . and Rudy L. Ruggles Jr. "S ix  Busi­
ness Lessons from  the P en tagon ,"  Harvard Business Re­
view . M arch-April. 1966. pp . 64  -  75.
It m anagem ent is to  e xp lo it the  rich  resource o f  decision­
m aking  to o ls  and  techn iques w hich have becom e available 
in recen t years, it m ust d o  m ore than  understand  and appre­
c ia te  these m ethodologies. The au th o rs  c ite  and expand on 
six lessons to  be learned  from  the Pentagon; T o p  m anage­
m en t's  prim ars jo b  in any enterprise  is the a llocation  o f  
Itm itcd resources - for selected  m ission purposes, in p roper 
d im ensions o f  tim e • for the  fu rth eran ce  o f  specified o b ­
jectives: m anagem ent should  in tegrate  one-year budgeting  
w ith  long-range planning  in a scheduled  annual cy c le , m an­
agem ent shou ld  app ly  operations-research o r systems-ana- 
lysis principles o f  m athem atical analysis to  com plex  s tra t­
egy q u estions, system atic  program  analysis and planning 
can best be accom plished through use o f  logical, sequenced 
steps o f  approach .
SM ITH. N orm an. "S ystem s A nalysis P roblem s E ncoun tered  
During a  Large C o m p u ter A pp lica tio n ,"  T he C om puter 
J o u rn a l, 1966. p p . 2 3 0  -  237.
T his article  describes the problem s en co u n tered  by  an Eng­
lish p a in t com pany  u pon  its original insta lla tion  o f  com ­
p u ters  to  provide m ore soph isticated  m anagem ent co n tro l
in fo rm ation . The com pany officials res tric ted  th e  im ple­
m en ta tion  o f  com p u ters  to  the  sub-system s o f  sales and  
accounting.
Program m ing o f  the  tw o system s to o k  fo u r m en , nine 
m o nths to  com plete . A fter one  test o f  the  p rogram , a sec­
ond parellcl run  was m ade ar-d accep ted  as to  its  accuracy . 
Final in teg ration  o f  the tw o sub system s was achieved afte r 
one m o n th  o f  operation .
SM ITH, R o b ert D ., and  Paul S . G reenlaw . "S im u la tio n  o f  a 
Psychological Decision P io cess in  Personnel S e lec tion ,"  
Managem ent Science. A pril. 1967, p p . B409 -  B 419.
In recen t y e a n  th ere  has been a great am o u n t o f  a tte n tio n  
devoted  to  the  co m p u te r sim ulation  o f  h u m an  th o u g h t 
processes in prob lem  solving. This a rticle  d escribes th e  co m ­
p u ter sim ulation  o f  the decis-on processes o f  a  psychologist 
dealing w ith the  prob lem  o f  analyzing  psychological test 
scores and o th er d a ta  concern ing  individuals b e ing  consider­
ed for clerical positions. The m ethodo logy  and  resu lts  o f  the  
research are  described , and  the  possibility  o f  using  co m p u t­
erized m odels o f  th is  type  as an aid in personnel se lection  
is suggested.
SM IT H ,R obert L ."C om ple te  In fo rm atio n  for A ll,"  The 
O ffice. January . 1969. pp. 95  -  9 7 .
In tegrated  system s and c o m p Jte n zc d  in fo rm a tio n  have af­
forded  the m anager a broad in fo rm a tio n  base. T he  m anager's 
only lim ita tions are lus ow n i tiag ination  and  ingenu ity  in 
rela ting  h is objectives to  his co m p an y  goals an d  the  degree 
o f  response in his com puterized  system .
S O LLEN BER G ER . Harold M. "M anagem ent In fo rm atio n  
System s in the Rea) W orld." M anagem ent Services. No- 
vem ber-D ecem ber, 1969. pp . 3 0  -  37 .
Many com panies have had serious d ifficu lties in achieving 
the com prehensive, com pany  w ide in fo rm a tio n  system s. T he  
results have been reassessm ent, re tren ch m en t, an d  reorgan­
ization .
Causes o f  the  problem :
1. D isillusionm ent w ith  th ird  g enera tion  co m p u te r capab il­
ity  and  availability.
2. In ternal credib ility  gaps betw een  c o m p u te r p ersonnel and 
opera ting  m anagem ent.
3. Decrease in the availability o f  funds fo r  system s develop­
m ent.
4 . P oor m anagem ent o f  co m p u te r a rea  resources.
5. O rganizational problem s.
SPE TT. M ilton C . "M odern  System s M anagem ent an d  the  
System s G am e ."  System s and  P rocedures J o u rn a l. N o- 
vcm ber-D ecem ber, 1966. pp . 22  -  28 .
As c o m p u te rs  have becom e m ore h u m an , a  new  race, fa th e r­
ed by  the  co m p u te r techniciait an d  m o th e red  by  th e  m an a­
gers. has developed. It consist* o f  system s analysts. P resen t­
ed  are  techniques fo r  successfully m anaging  the  new  RACE 
o f  SYSTEM S analysis.
SPIR O . Bruce E. "Processing  M ethods and the  S ystem s De­
signer." Journa l o f  D a n  M anagem ent. S ep tem ber. 1968. 
p p . 22 -  27.
A review ol' th e  processing m eth o d s available 10 the  system s 
designer. Discussed and evaluated  in term s o f  their peculiar 
advantages and  disadvantages-are sequential processing, ran ­
dom  processing, batch  processing, real-tim e processing, 
tune-sharing, m ultiprogram m ing, conversational m ode, and  
da ta  sharing.
SPR A G U E. R ichard E. “ E lectron ic  Business System s -  
N ineteen Eighty -F o u r."  Business A u to m atio n . F ebruary . 
1966, pp. 39  - 47.
A da ta  processing au th o rity  describes the  role com p u ters  
will play in m anagem ent decision m aking in the fu tu re .
SPRAG UE. R ichard  E. “ The Browsing E ra .”  Business A u to ­
m atio n . Ju n e . 1967, pp. 53  -  5 5 . 70.
The a u th o r discusses the use o f  m anagem ent in fo rm atio n  
system s by  lo p  and m iddle m anagers in the  n e x t 10 to  
25 years.
STA TEA ND . N orm an. “ In fo rm atio n  Processing, F ac t. 
F ic tion  and F u tu re ."  D ata  Processing M agazine. February , 
1966, p. 22.
W ith the im plem enta tion  o f  3 rd  generation  c o m p u te r sys­
tem s w ith  their large inexpensive random -access. w e will e x ­
perience an in teg ration  o f  functional d e p a rtm en ts ' business 
opera tio n . (Inventory  files will b e  available to  c red it d e p a rt­
m en t, p ro d u ctio n , scheduling, bookkeep ing , sh ipping , e tc .)
STE R N , H arry . “ In fo rm ation  System s in M anagem ent 
S cience," M anagem ent S cience. A ugust. 1967, pp. 
B 8 4 8 - B 8 5 I .
"M anaging a business m eans p ro b in g  w hile op era tin g  a  busi­
ness m eans anstvering specific q u e s tio n ."  T h e  failure  o f  co m ­
p u ter  specialists to  recognize these d ifferences an d  to  th e re ­
fore design tw o  d iffe ren t system s h as h indered  th e  grow th  
o f  system s for m anagem ent use. The article  deals w ith  tw o  
exam ples o f  th is poin t:
1. IBM D ata Processing D ivision 's M anagem ent In fo rm atio n  
System .
2. IBM M anagem ent In fo rm atio n  S ystem  a t C orporate  
H eadquarters.
STE R N , H arry . “ In fo rm ation  System s in M anagem ent Sci­
e n c e ,"  M anagem ent S c ience. J u n e . 1968, p p . B 626  -  
B629.
W ithin the  past tw o  years a  num ber o f  services have been 
o ffered  to  m ake a large cen tra l co m p u te r available on  a  time- 
shared  basis to  a n y o n e  Who has a term inal. T hese services 
provide the user w ith a t least one language (usually  F o rtra n ) 
th a t is especially tailored  to  on-line c om m unica tions. T his 
article  describes an app lica tion  th a t w as p rogram m ed  in 
F o rtran  using one  o f  these services. I t  was designed to  assist 
the Bradless chain  o f  retail s ta te s  w ith  th e ir  p lan n in g  o f  sales, 
expenses and  profits.
STEV EN S. R o b ert G . “ M anagem ent In fo rm a tio n  System s -  
W here to  Begin in  Banking.”  J o u rn a l o f  D ata  Manage­
m en t. M ay. 1968. p p . 46 -  52.
M anagem ent in fo rm a tio n  system s fo r b a n k in g  sho u ld  n o t  be 
c rea ted  ju s t because so m ebody  h as  m ad e  a c o m p u te r  and  
w ritte n  th e  necessary so ftw are , b u t  to  provide e ffective  solu­
tions to  specific  m an ag em ert prob lem s. M IS is ana lyzed  in 
th ree  t r o a u  categories:
1. In d ep en d en t decision system s.
2. O pera ting  in fo rm a tio n  system s.
3 . P lann ing  an d  c o n tro l system s.
A fter discussing each  o f  these  an d  a s tru c tu re  fo r  decision 
m aking , th e  a u th o r  c o n c lu d es  th a t  th e  defin ing  an d  p lanning  
o f  p ro jec ts  o n  a co n tin u in g  oasis can  be  d o n e  o n ly  th rough  
"O rg an iza tio n  fo r th e  M anagem ent o f  Change”  fun ctio n in g  
a t the  p o licy  level w ith in  th e  b an k .
STO U T . T hom as M. "E co n o m ics  o f  C o m p u te rs  in Process 
C o n tro l,"  A u to m atio n . O c to b e r, 1966, p p . 82 -  90.
T h e  a u th o r  show s h o w  to  evaluate  a  system  ( in  th is  case 
process c o n tro l)  in term s th s t  m anagem ent u n d e is tan d s  (S). 
F irs t, he  gives a d eta iled  list o f  p rocess charac te ristics to  
w hich  c o m p u te rs  have b een  app lied . T hese are:
1. Large size.
2. F re q u en t d istu rb an ces .
3 . High c o m p lex ity .
4 . A dequate  p to c e ts  u nders tan d in g .
5. A d eq u ate  in stru m en ta tio n .
6 . C o n tin u in g  fu tu re  im p o rtan ce .
7. F avorable  m anagem ent and  lab o r a ttitu d es .
8 . A vailability  o f  techn ical people.
N ex t, th e  b en e fits  o f  th e  system s are  c o m p ared  w ith  the  
costs . F in a lly , prob lem s an d  d ifficu lties  o f  evaluating  sys­
tem s a te  discussed.
S U L U V A N , R . Parker. "C hallenges to  D ata  Processor,”  
Jo u rn a l o f  D ata  M anagem ent. J u ly , I9 6 7 ,p p . 24 -  26.
T he p resid en t o f  G eneral T e lephone  C o m pany  o f  California 
poses seven challenges to  d a ta  processing  p ersonnel an d  em ­
phasizes th e  active p a r t  th a t  m an ag em en t m u st p lay  in  d e­
ve lop ing  d a ta  processing system s.
SU T H E R L A N D . I.E . " A  F u tu re  M arket in  C o m p u te r T im e,”  
C o m m unica tion  o f  th e  A ssociation  fo r  C o m n u tin e 
M achinery . J u n e , 1968. p p . 449 -  451.
An a u c tio n  m eth o d  is described  fo r allocating  c o m p u te r  tim e 
th a t  allow s th e  price  o f  c o m p u te r  tim e  to  f lu c tu a te  w ith  the  
relative p r io r ity  o f  users to  b e  co n tro lle d  t o  th a t  m o re  im ­
p o r ta n t  p ro je c ts  get b e tte r  access. T his a u c tio n  is  free o f  the 
p erio d ic  f lu c tu a tio n  in  c o m p u te t  use o f te n  a ssociated  w ith  
m o n th ly  tim e  allo ca tio n  schem es.
TA SCH . R  C . "C an  C o m p u te rs  K eep  C om pan ies C o m p et­
itive?,”  A pp liance M an u fac tu rer. J u ly . 1965.
T h is  is an  illu stra ted  d escrip tio n  o f  th e  M IS a t  G enera l El­
e c tr ic 's  H o tp o in t Division. T he  a u th o r  s ta te s  th a t  th e  busi­
ness in fo rm a tio n  sy stem  is  liaison  be tw een  decision  m ak ing
and  m ateria l flow . T he m oat d ifficu lt p u t  o f  designing >
H IS  is to  d e te im in e  decision ru les an d  policies. A< H o tp o in i, 
th e  14 subsystem s d eveloped  an d  th en  in teg rated  a re  de­
scribed . G u idelines to  achieve co s t savings u e  lis ted .
TA Y LO R , Jam es W. and  Neal J . Dean. "M anaging t o  Man­
age th e  C o m p u te r,”  H arvard Business Review . Seplem - 
ber-O ctober, 1966, pp . 9 8  -  110.
T he au th o rs  dev o te  them selves to  th e  m anagem ent impli- 
c a tio n s  o f  33  m ajo r, successful com panies. T h ey  also  sug­
gest a  n u m b er o f  b ench-m arks fo r  m anagem ent to  use in 
the  evaluation  o f  progress. A n u m b er o f  iden tifiab le  p a t­
tern s  em erge fro m  th is s tu d y  and  th e  a u th o rs  o u tlin e  a 
series o f  c o m p o site s  w hich m ay  be used b y  every  c o m p u te r  
user. He p o in ts  o u t  the  im p o rtan ce  th a t  m anagem ent is p lac­
ing o n  th e  use o f  th e  co m p u te r in  decision-m aking  processes, 
the  stress th a t  is n ow  being placed  on  th is  ty p e  o f  op era tio n  
and  th a t  i t  is necessary  to  b e  very  c u e fu l  in  se lection  and 
s ta ffin g  o f  c o m p u te r  c en te rs , in  o rder to  have p ro p er em ­
phasis o n  th e  k ey  p o sitio n  th a t  som e o f  these p ersonnel will 
even tua lly  o ccu p y  in the  co m p an y  m anagem ent in lim e.
T A Y LO R . T h ay e r C. "T h e  C o m p u ter in M arketing  -  Part 
IV .”  Sales M anagem ent. M atch  4 ,1 9 6 6 ,  p p . 4 9  -  56 .
The first exam ple  is A m erican  A irlines' room  o f  com m uni­
ca tio n s  a n d  in fo rm a tio n  to  show  key  in fo rm a tio n  check­
p o in ts  an d  c o m p a r iso n s  to  goals a n d  Y TD  in fo rm a tio n  in 
re la tio n  to  goals. Em phasis is o n  co rrec t in fo rm a tio n  to  co r­
rect m an  -  d e ta il ex p an d s as in fo rm atio n  p ro ceed s dow n 
th e  o rgan iza tion . T op  m an gets on ly  key e x c ep tio n  areas. 
S tu d y  o f  the  use o f  ED P o p era tio n s  m en tio n ed  sales analysis 
m ore freq u en tly  th an  b illing, invoicing o r general a cco u n t­
ing. S econd  m o st w idespread  app lica tion  n e x t to  payroll. 
R ecord a u to m a tio n  is im p o rta n t in sales analysis -  tim e­
liness a llow s c o rre c tio n  o f  m istakes faster. A nalysis against 
goals and  q u ick  rep o rtin g  is  g ood  in p u t for p lanning . Indexes 
can  b e  used to  v a lida te  sales analysis by  way o f  regression 
analysis. I
T A Y LO R , T h ay e r C . " F a s t  F ac ts  for Savvy S elling ," Sales 
M an ag em en t.N ovem ber 15, 1 9 6 9 ,p p .4 3  -  52 .
This a rtic le  c o n te n d s  th a t  MIS will be  the  calling c u d  o f  the  
7 0 ’s  because o f  in ten sif ied  pressure  o n  b e tte r  decision  m ak­
ing an d  th e  sym biosis o f  c o m p u te r  an d  com m u n ica tio n s  
technologies. T he co s t ratios a re  g e tting  b e tte r  fo r  c o m p u t­
er tim e b u t  c o m p e te n t peop le  are  still h a rd  to  find . Sales 
M anagem ent feels th a t  the  key  to  the  p rob lem  is g e ttin g  the 
m anager involved so  h e  can  select h is  ow n d a ta  ra th e r  th an  
having th e  c o m p u te r  peo p le  se lec t it fo r  h im . In  tu rn  MIS 
will give h im  m o re  prob lem s to  solve while freeing  h im  from  
in fo rm a tio n  ga th erin g  chores.
"T e s t M arketing ,”  Sales M anagem ent. S ep tem b er 15, 1966, 
pp . 75  -  82 .
Use o f  a  c o m p u te r  sh o rten s  tim e  span  o f  tes t m ark e tin g  -  
to  perh ap s o n e -th ird  o f  p resen t tim e , says a m ark e te r  o f  a 
nation-w ide g rocery  ch a in . C o m p u te r b uys p ro d u c t life  lim e 
d ue  to  sh o rte r  te s t m ark e tin g  tim e requ ired .
An execu tive o f  a C hicago food  firm  says i t  fo rces the  m an­
ager to  p erfo rm  h is  jo b  o f  se ttin g  objectives and  p la n n in g  
A lso a llow s tes tin g  one  variable in  a  tes t m ark e t situ a tio n  
a t o n e  tim e.
TH A CK ER, W illiam A . " U p d a tin g  th e  S ystem s P lanner,"  
J ourn al o f  D ata  M anagem ent. N ovem ber, 1 9 6 7 , pp.
2 9  -  30 .
A ttem p ts  to  m inim ize th e  v t id  betw een  w h a t in fo rm a tio n  
e x ists  a n d  w hat in fo rm a tio n  th e  system s p lan n er can  realis­
tically be  e x p e c te d  to  tu ck  in to  h i t  p o rtfo lio  o f  know ledge.
A step-by-step  p rogram  fo r th e  p lann ing  process an d  th e  
d evelopm ent o f  an  in fo rm a tio n  p o rtfo lio  a re  o u tlined .
“ T he C o m p u ter in  M arketing: Mail M ark e tin g ”  Sales M an­
agem en t. A ugust 15 , 1968, p p . 55  -  62 .
Selectiv ity  o f  p o ten tia l b u y e rs  from  to ta l p o p u la tio n , u sing  
U S . C ensus figures -  use o f  com m on experience w ith  
L incoln C o n tin en ta l III b y  F o rd  ind icates success w ith 
using  a  c o m p u te r to  se lec t p o ten tia l b u y e rs  b y  k n o w n  
characteristics.
“ The M anagem ent M achine -  Can i t  W ork?”  D u n 's  Review  
and  M odem  In d u stry . D ecem ber, 1969, p p . 25  -  29 .
T his b road-scope a rtic le  deals w ith  a  c o n c ep t ca lled  “ T he 
M anagem ent M ach ine," I t  defines th is  to  b e  co m p u te rs , s ta ff, 
and  scien tific  form ulas. I t  deals w ith  scien tific  m anagem ent: 
Its in p u ts  an d  o u tp u ts  as well as i ts  s treng ths, w eaknesses, 
uses an d  m isuses. I t p o in ts  o u t th a t  i f  th e  in fo rm a tio n  th a t  . 
en te rs  th e  system  is garbage, th e  o u tp u t  will be  th e  sam e, , r  
S cientific decision m aking  tak es  tim e a n d  p a tien ce , a n d  i t f t  
n o t a su b s titu te  fo r  th e  tradi'.iona] m anagem ent principles. 
M anagem ent b y  ex cep tio n  m eans th a t  som eone  is going t o  
be g e tting  b ad  new s all the  tim e o r  n o th in g  a t  a ll. T his c an  
c rea te  hu m an  p rob lem s. A n o th er p rob lem  i s  th e  d iff icu lty  
th a t to p  m anagem ent an d  c o m p u te r ty p e  techn ic ians have 
in com m unica ting  w ith  each  o th er. T h is  resu lts in  e ith e r to o  
m uch  o r  to o  little  faith  in the  “ M anagem ent M ach ine," w ith  
resu lting  p rob lem s. I t  is c oncluded  th a t  m anagem ent c a n n o t 
be delegated  to  a  m achine.
TH OM AS, Daniel H . " A  P ractical A p p ro ich  to  C o rp o rate - 
Level C om puter-B ased  M IS,”  Journa l o f  D ata  M anage-'  
m en l. O c to b e r, 1968 , p p . 22  -  27.
D escribes h o w  to  develop  a com puter-based  M IS fo r the  
to p  m anagem ent o f  a  d iversified co rp o ra tio n . D ata  process­
ing an d  com m u n ica tio n s  system s sho u ld  rem ain to o ls  avail­
able to  m anagem ent ra th e r  tlian becom ing a  fo rce  th at 
m ight b e  allow ed to  d ic ta te  th e  s tru c tu re  o f  th e  organiza­
tio n . A  s tu d y  tea m  c onsisting  o f  b o th  opera ting  cen te r  and  
s ta f f  personnel sh ou ld  be charged w ith  the  responsib ility  o f  
defin ing  a  corporate-level com puter-based  MIS.
TOM A, C harles J . "M anaging  C om puter A pp lications,”  Sys­
tem s a n d  P rocedures Jo u rn a l. S cp tcm bcr-O ctober. 1968 , 
pp . 10 -  13.
A m erican A irlines adm in istrative p rocedure  fo r  system  im -
pie m en ta tio n s  an d  c o s t ju stif ica tio n  a te  w ith  the  m eth o d  o f  
evaluating  th e  p ro p o sed  c o m p u te r  app lica tions a n d  fo llow ­
ing th ro u g h  w ith  a  step -by-step  ac tio n  p lan  an d  a  periodic  
progress review.
TO M E SK I, E dw ard A. “ Personnel and Softw are: T h ird  
G enera tion  ED P D ilem m as," A dm inistrative M anage­
m en t. M arch. 1967, pp . 16 • 18.
Edw ard A. T om cski. P residen t, System s and M anagem ent 
Innov atio n , New  Y o rk  says. “ T o deal effectively w ith  these 
p rob lem s, especially  th o se  posed  by  th ird  g eneration  h a rd ­
w are an d  so ftw are , adm in istrative m anagem ent m ust be 
able to :
1. F ac ilita te  o rgainzational change.
2. Lead avant-garde system s designers and  c o m p u te r  
program m ers.
3 . Recognize the  strateg ical and  tactical capabd ities o f  
co m p u te r system s.
4 . Balance risk-taking o p p o rtu n itie s  w ith  a p ragm atic  k n o w ­
ledge o f  business."
T o p  execu tives ' lack o fk n o w ted g e  and  su p p o rt as w ell as 
lack o f  p fo p er in te rnal co n tro ls  on  th e  ED P insta lla tion  are  
p rim e problem s.
TR A BB O LD , W alter E. “T o ta l M anagem ent In fo rm a tio n  
System s Boost Services and  B ank 's P ro fits , '  Bank 
E q u ip m en t N ew s. A pril, 1967, pp . 2 0  -  22 .
E q u ip m en t, techn iques, an d  skills are  now  available so  th a t  
the  bank ing  in d u stry  can  develop  M IS. Six s teps are  speci­
fied for th e  d eve lopm ent o f  b ank  MIS. The basic c en tra l 
file system  and  e x p a n d ed  cu sto m er services are  e lab o ra ted  on .
T R EN TO N , H. G . "A re  Y ou  a  Full-tim e C o n su lta n t? "  M an­
agem ent Services. M arch-A pril, 1969, p p . 19 -  26 .
T he a u th o r ’s objective  is to  call a tte n tio n  to  th e  fac t th a t  
C PA 's have b een  neglecting  th eir  responsib ilities b y  becom ­
ing to o  l it tle  involved in  m anagem ent services an d  b y  n o t  
an tic ip a tin g  th e  needs o f  m anagem ent.
TU R SH Y , B ernard . David S hap iro  an d  H erbert P. Leider- 
m an . “ A uto m atic  D ata  P rocessing in Psychophysio logy:
A system  in o p e ra tio n ,"  Behavioral S cience.  Jan u ary , 
1 966, p p . 6 4  -  70 .
The a u th o rs  describe an  a u to m atic  system  fo r processing 
physiological d a ta . T h ey  c laim  th ro u g h  the  use  o f  th is  sys­
tem , th e  co m p lex  and  varied  d a ta  processing p ro b lem s o f  
psychophysio logical research can  b e  h and led  a p p ro p ria te ly  
and  w ith  relative ease. A dvantages discussed are:
1. T h e  d a ta  are  s to re d  in  d y n am ic  fo rm  fo r easy  retrieval.
2. T h e  flexible sam pling  a rrangem ent m eets  th e  n eed s o f  
psychophysio logical ex p e rim en ts  in d ep en d en t o f  th e ir  
tim e course .
3. T he o u tp u t  is in  a fo rm a t c om patib le  w ith  high speed  
c o m p u tin g  facilities.
TY SO N , T .F . “ N eed to  K now  -  R ep o rtin g  b y  Responsi­
b ility ,”  C anadian  C h arte red  A c c o u n tan t. Jan u a ry , 1969, 
p . 15.
An ed ito ria l show ing h o w  a wall-organized system  o f  infor- 
m au o n  d istr ib u tio n  c an  save m anagers' valuable tim e  by  
supp ly ing  th em  w ith  only  p aperw ork  essential to  p ro fitab le  
decision m aking.
D H L , K enneth  P. “ B elte r M anagem ent o f  M arket In fo rm a­
t io n ,"  Business H orizons, S pring. 1966, p p . 75  -  82 .
I t seem s s trange to  th e  a u th o r  th a t m anagers w h o  have used 
the  system s approach  in  o rder to  gain c o n tro l in  p rod u ctio n  
finance, e tc . .  have n o t done th e  sam e in m arketing . M arket­
ing in fo rm ation  sho u ld  b e  view ed as an e n tire ty , and  he 
calls fo r the  estab lishm ent o f  an in fo rm atio n  o ffice  to  
achieve th is  goal. T he a u th o r  feels th a t  th is  office sho u ld  “ be 
responsible as c o n su lta n t, c o o rd in a to r, and  co n tro lle r  fo r 
each  o f  the  basic m arke ting  in fo rm atio n  c o m p o n en ts  -  
searching/securing, analyzing , tran sm ittin g , s to ring , and  
using ." T he lo ca tio n  o f  th is  o ffice  is  im p o rtan t an d  m ay be 
e ith e r ( I )  in  an estab lished  m ark e tin g  research o ffice , (2 )  
in the  m erchandising  o ffice, o r  by  (3 )  c rea tin g  a  “ com ­
pany-w ide in fo rm a tio n  o ffice ."
V A L EN TIN E. R aym ond  F . "A p p ly in g  V alue A nalysis to  
System s D esign." M an arem en l Review . D ecem ber. 1966. 
p p . 3 4  -  38 .
S ystem  value c o n cep t is a tech n iq u e  for id en tify in g  the  real 
purpose o f  the  system  and  th en  finding th e  m o st econom ical 
m eth o d  o f  achieving th is  pu rpose.
Full value from  any  system  is o n ly  achieved w hen:
1. R eliable requ ired  ac tio n  is d o n e  a t  th e  low est cost.
2. Q uality  o f  th e  o u tp u t  m atches th e  requ irem en ts o f  the 
user.
3 . All p a n s  o f  th e  system  a /e  op era tin g  o n  the  tam e level o f  
proficiency.
4 . V alue is d e te rm in ed  by  m o re  things th an  ju s t  cost.
T he  value o f  a system  is d e te rm in ed  by  th e  ob jective analy­
sis techn ique. S teps to  th is tech n iq u e  a re: d e te rm in e  o b jec­
tive: d eterm ine co s t: sp ecu la te  o n  various w ays o f  teaching  
p rim e objectives: se lec t m ost valuable system  idea.
The advantages o f  th is  techn ique are  th a t it elim inates d u p ­
lica tion  and  w aste: i t  will place em phasia o n  the  im p o rtan t 
th ings in  th e  system : i t  will gear o u tp u t  o f  a n o th e r  secto r 
b o th  as to  tim e n eed ed  and  the q ua lity  required .
W AG NER, L .G . “ C o m p u te rs , D ecen tralization , an d  C or­
p o rate  C o n tro l,”  C aliforn ia  M anagem ent Review . W inter. 
1966, p p . 25  - 3 3 .
A ny co rp o ra tio n  can  achieve co n tin u o u s , e ffic ien t m o n ito r­
ing  o f  its  d ecen tralized  o p e ra tio n s  b y  o rien tin g  i ts  system s 
to  p rocessing o n  high-speed com puters.
F o r  tw o  reasons, th e  p rob lem s in  th is  are  form idable:
1. T here  i s t h e m a t tc r o f b e in g  ab le  to  m easure  in  q u an ti­
tative  term s those  s lippery  item s w hich  resist objective 
m easurem ent.
2 . T here  m ay b e  h u n d re d | an d  even thousands o f  significant 
things w hich n eed  to  be m easured an d  m o n ito red , all o f  
w hich c an  m ake fo r a trem en d o u s clerical acitv ity .
T he d a ta  u sed  in  daily  o p e ra tio n s  p lu s  th e  p rocedure  w ith  
w hich  th e  in fo rm a tio n  is used  becom e a  p a rt o f  the  co m ­
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p u ter  p ro cessin g
T he  a u th o r  describes in  d etail h o w  N orthern  N atu ra l G ai 
C om pany accom plishes c o n tro l o f  the  p e n o n n e l function , 
even th o u g h  d ecen tralized , by  m e  o f  c o m p u te r! , and  i n e r t ]  
th a t  co m p le te  co rp o ra te  c o n tro l can  b e  achieved in  the  
lam e  m anner.
W ALK ER. Jam es W. “ T rends in M anpow er M anagem ent R e­
search ."  Business Horizo n !, A ugust, 1968, pp . 3 7  -  46 .
In th is  a rtic le  the  a u th o r  d eals w ith  an  area, m anagem ent 
m anpow er research , w hich he  feels is being n eg lected  b y  
m ost com pan ies and  left m ostly  to  chance. He s ta tes  th a t 
“ a  g reat need  ex ists  fo r dealing w ith  these areas in  an in te ­
grated  an d  system atic  m anner.”  T he specific a reas t o  w hich 
h e  is refe rring  are "m an p o w er developm ent, m anpow er p lan ­
n in g , c o m p en sa tio n , an d  organ ization  p lanning.”  He th en  
proceeds to  discuss these areas and  how  they  sho u ld  be 
considered  w hen  p lann ing  h is " in te g ra te d  m anpow er m an­
agem ent system s."
W A L LIN , R ear A dm . H arry  N. “ H ow  th e  Navy O perates 
I ts  M anagem ent In fo rm atio n  C e n te r."  T he O ffice . 
Jan u ary , 1966. pp . 75  -  77 .
Through  the  estab lishm ent o f  OMI (O ffice  o f  M anagem ent 
In fo rm a tio n ) an a tte m p t has been  m ade to  lie  all in fo rm a­
tion  system s to g eth er and  e lim inate  all unnecessary system s 
an d  th ereb y  crea te  a  new  a n d  im proved system .
W ALSH, Jam es A . "T elevision N etw ork 's  O n-Line Manage­
m en t In fo rm atio n  S y s tem ,"  T he  O ffice . M ay. 1968, 
p p . 1 2 -  1 8 .7 8  -  79 .
S to ry  o f  h ow  a to ta l m anagem ent in fo rm a tio n  system  cam e 
in to  ex istence a t CBS w ith th e  c o m p u te r  c en tra lly  located . 
D ata was processed by  d ep a rtm en ts  (on-line) basically re­
sponsib le fo r  th e  d a ta .
W EISBURGH. Leon. “ A uto m atio n  o f  A cco u n ts  Receivable 
fo r M anagem ent In fo rm a tio n .”  T h e  O ffice . J u n e , 1967. 
pp . 7 5 .7 8  -  82 .
W hat w as o n ce  a ro u tin e  bo o k k eep in g  function  can  becom e 
a m anagem ent tool w hich can  be o f  great value to  the  cred it 
m anager, sates m anager an d  th e  p residen t.
W E R U N G , R ichard. “ A ction  O rien ted  In fo rm ation  Sys­
tem s ,"  D atam ation . J u n e . 1967, p p . 5 7  -  6 5 .
Much in fo rm atio n  is p roduced  from  the  co m p u te r an d  ream s 
o f  in fo rm atio n  is ro u ted  to  various d ep a rtm en t heads. Be­
cause o f  th e  bulk  o f  the  rep o r t, e rro rs , useless in fo rm atio n , 
e tc ., m any  rep o rts  go unused . A lso these  rep o rts  in m any 
instances a re  historical and  w hile th ey  verify w h a t has hap­
pened . l it tle  use can  be  app lied  fo r  fu tu re  decisions. This 
article  show  defic iencies o f  p resen t system s and  how  to  
overcom e th e  p resen t deficiencies.
W ESSEL. M ilton  R . “ Legal P ro tec tio n  o f  C o m p u te t Ptt> 
g ram s,"  H arvard Business Review . M arch-April. 1965, 
p p . 9 7 -  106.
O utlines fo u r w ays o f  p ro tec tin g  co m p u te r p rogram s an d  
describes steps a co m p an y  c an  tak e  to  assure p ro te c tio n . Al­
so  evaluates the  u tility  o f  each  m e th o d , th eir  im plica tions  Tor 
m anagem ent ac tio n , and  describes several leading te x ts  fo r 
de te rm in ing  reso lu tion  o f  any case concern ing  trade-secret 
infringem ent.
“ W hat’s N ew  In th e  W orld o f  C o m p u te rs ,"  F a c to ry . A ugust, 
1967, p. 86.
T here has been  trem endous g row th  an d  progress in  th e  area 
o f  co m p u te r tim e sharing. T his ty p e  o f  system  c an  hand le  u p  
to  th ir ty  com m unica tions lines, an d  one  h u n d red  o r  m ore 
rem ote  term inals, ( th e reb y  servicing fo u r h u n d red  p eo p le  a t  
one tim e .)  A  passw ord  techn ique  p ro te c ts  co n fid en tia l d a ta , 
an d  the  passw ord c an  be changed a t  wifi. T his G E  4 2 0  m a ­
ch ine uses a n  ex ten d ed  fo rm  o f  c o m p u te r  language called  
BASIC, w hich a person  can learn  in as little  as o n e  h o u r.
“ W hy Industria l M arketeers A re n 't  Using C om puters”  {n- 
dustrial M arketing. N ovem ber, 1966, pp . 87 -  89.
M r. F u n k , Executive V J ‘. -  M cCann/ITSM , s ta les  th a t  al­
though w ork  system s e.g. in ven to ry  are  essential, is  a lso  
certa in  th a t  n o  system  can  solve th e  m arke ting  p rob lem . 
System s and  check  lists are bloodless. In  th e  hands o f  m any 
people th ey  c an  in adverten tly  lead to  m echanistic  th in k in g  
The essence o f  m arke ting  is  crea tio n  o f  a  c om petitive  edge 
w hich m eans, s im ply , p roviding an  answ er to  th e  cu sto m er’s 
question : Why th is  p ro d u ct in stead  o f  an o th e r?  A n d , the  
essence o f  th e  c rea tiv ity  req u ired  to  p ro d u ce  th e  co m p e ti­
tive edge is concep tua liza tion .
T h e  tru e  e ffe c t o f  the co m p u te r, th e  ex p e rts  agree is  t o  
force its  u ser to  th ink  m ore fundam enta lly  a b o u t th e  na tu re  
o f  h is  business, tire q u a lity  a n d  scope o f  h is co m p e titio n , 
and  the  p robab le  ou tco m es o f  a lternative courses o f  action .
W ID EN ER. W.R. “ New  C o n cep ts  o f  R unn ing  a  Business,”  
Business A u to m atio n . A pril, 1966, p p . 38 -  4 5 , 62.
T h e  a u th o r describes m anagem ent rep o rtin g  an d  d isplay 
techniques th a t  will b en efit m iddle an d  to p  m anagers in  the  
day-to-day  runn ing  o f  the  business.
W IEST, Jero m e D. “ H euristic Program s fo r D ecision M ak­
in g ,"  H arvard Business Review . S ep tem ber-O ctober, 1966, 
p p . 1 2 9 -1 4 3 .
In  an  article rep lete  w ith  m any  illu stra tions, th e  a u th o r  a d ­
vances th e  use o f  h euristic  program m ing a s  p a rt o f  a  com ­
p u te r  o rien ted  system  o f  m an a g e m en t He ind icates th a t  
som e heuristic  p rogram s (o r  co llec tions o r  co m b in a tio n s) 
m ay be  su fficien tly  co m p lex  so  as  to  b e  perfectly  su ite d  fo r 
co m p u te r  so lu tions. He utilizes a  n u m b er o f  exam ples in  h is  
illustra tions: lines to  rep resen t possible so lu tions, n o d es  to  
represent decision p o in ts , e tc .  l ie  th en  represents th e  p ru n ­
ing process w hereby  selection  can  b e  m ade. T hus, h e  show s 
th a t  th e  early  program s (or chess p la y in g  can  b e  app lied  to  
m anagem ent p rocedures and processes, especially th o se  in 
areas o f  research w hich  will allow  th e  c o m p u te r to  approx i­
m ate  th e  re tu lts  w h ich  hu m an  beings w ill achieve.
W ILL. H arm ut J . ,  Harry S tem  (c d .)  'in f o r m a t io n  System s 
in  M anagem ent S c ience '' M anagem ent Science. F eb ru ary .
l9 6 8 .p p .B 3 9 1  B J95.
T his article  Begins w ith  the  assum ption  th a t  th e  presently  
available d e tu u n o n s  o f  m anagm ent in fo rm a tio n  system s arc 
subjective. T herefo re , the  a u th o r sets o u t to  define form al 
in fo rm ation  system s. He accom plishes i l t is b y  first discuss* 
m g m anagem ent's goal-related functions and th en  in form a­
tion  as goal-related know ledge. He they describes d a ta  or 
in p u t, d a ta  processing o r  tran sfo rm atio n  an d  finally in fo r­
m ation  o r  o u tp u t.  He concludes the  a rtic le  w ith  his defin i­
tion  o f  m anagem ent in fo rm ation  system s. M r. Will fo u n d  it 
necessary to  discuss the  tasks o f th e  m anager befo re  he 
cou ld  develop his d efin ition  o f  a m anagem ent in fo rm atio n  
system .
W INSTON. Jam es S. "A  S ystem s A pproach  to  T raining and  
D evelopm ent."  T raining and  D evelopm ent Jo u rn a l. Ju n e ,
1968. pp . 13 -  21.
M anagem ent can n o t affo rd  to  overlook the  im p o rtan ce  o f  
the  system s analysis approach  because it will " im prove  tra in ­
ing. reveal deficiencies in tra in ing  and s tim ula te  the en tire  
organization  to  m ake effective use o f  ed u catio n  and  s tim u­
la tion  to  develop  the  organ ization  and  the  p ersonnel w ith in  
the  com pany  fram ew ork.*'
W ISE. David N . "A ll D ata Is N ot In fo rm a tio n ."  The O ffice.
Jan u ary . 1969. pp . 66 .
The k ey  ingredient in co n tro l and  adm in istra tio n  o f  any in ­
fo rm ation  system  is the  individual m anager w h o  dem ands 
useful reports  and develops system s to  c rea te  them .
D r. R . J .  W illiams -  Manager o f  C onsum er P ro d u cts . Dow 
Chem ical says use o f  P ert o n  a  c o m p u te r in b ringing  a p ro ­
d u c t from  planning to  the  m arke t place is a  c o o r d i n a te  
to o l. C om plexities o f  variables dem and a co m p u te r.
Paul F u n k  o f  M cCann -  E rickson says a c o m p u te r can  in­
d ica te  new  p ro d u cts  by  analyzing  present services, com pil­
ing desired services and  p lo ttin g  a  goal.
Successful use o f  a co m p u te r in m arketing  h inges o n  devel­
o p m en t o f  a  c lear, precise c o n cep tu a l m odel o f  the  m ark e t­
ing environm ent.
WISEMAN. N .E . " A  N ote o n  C om piling D isplay F ilm  F rom  
a D ata  S tru c tu re ."  T he C om puter Jo u rn a l,  A ugust, 1968. 
pp . 141 -  147.
This article describes a d isplay fde com piler developed fo r 
a p articu la r p ro jec t in co m p u te r graphics. T h e  a u th o r  de­
scribes how  th is com piler w as designed to  o p e ra te  o n  a 
small co m p u te r an d  how  it  a tte m p te d  t o  com pile  display 
files o f  m inim um  length . A ccord ing  to  th e  a u th o r , the  pri­
m ary  goal o f  a d isp lay  file co m p iler is to  p rovide a c o m p u t­
er-aided c ircu it design th a t  will b e  app licab le  to  m any design 
exercises.
W’O L K , S tu a rt R . "R esistance  t o  ED P: A n Em ployee -  
M anagem ent D ilem m a." J o u rn a l o f  D ata  Managem ent. 
S ep tem ber, 1968. pp . 4 4  -  4 6 ,  7 4  — 7 6 .
T o p  executives and  system s analysts  have b een  so  p reoccu­
p ied  w ith  the techn ical aspects o f  ED P th a t  they  have som e­
tim es failed to  consider personnel o r psychological aspects 
o f  p roposed  changes. This a rtic le  ou tlin es  a  psychological 
ap p ro ach  th at will h e lp  insure th e  best possible acceptance 
o f  the  changes w ith a  m inim um  o f  resistance.
W OODS. D onald H. "Im prov ing  E stim ates T h a t Involve U n­
c e rta in ty ,"  Harvard  Business Review . J u ly-A ugust. 1966,
pp . 91 -  9 8 '*
This article  is concerned  w .th  w h a t th e  a u th o r  says is b ias 
in  th e  upw ard  co m m u n ica tio n  from  low er to  to p  k v e l  m an­
agem ent. In the  process o f  passing requ ired  in fo rm ation  
along  fo r a decision , th ere  are  d is to rtio n s  and  it  is d ifficu lt 
to  d istinguish  ra tio n al from  sim ply  e rra tic , u n reasoned be­
havior. Since th e  article  is concerned  w ith  investm ents, the  
a u th o r  says th a t  to o  m uch stress is laid  on  th e  use o f  re­
fined  analy tic  techn iques and n o t  enough  o n  developing in­
terna l in fo rm atio n  flows ar.d es tim atin g  procedures. M an­
agem ent can co m b a t this tendency  by  m aking  m anagers 
aw are o f  it and  b y  encouraging  m anagers to  th in k  p ro b ­
abilistically .
W TJLFF, P eter. "Purchasing  an d  C o m p u ter T u rn  Each 
O th e r O n ,"  Purchasing. A pril. 1968 . p p . S9 -  61 .
S how s h ow  savings were reU ized  in  in v en to ry  reduc tion  
an d  b e tte r  scheduling th rough  th e  use o f  an  E .D .P . system  
b y  th e  S tar M anufacturing  C om pany . T im e sharing  was 
used  b y  the C om pany  u n til th ey  cou ld  ju s t ify  the  purchase 
o r lease o f  th eir  ow n e q u ip m en t. .. , Jr
W Y LIE. Harry L. " T h e  O ffice M anager in  a  Systems* 
W orld ." System s and  Procedures J o u rn a l. Septem ber- 
O c to b e r, 196S, p p . 4 0  -  45 .
T he peop le-o rien ted  office m anager is  lo s t u pon  th e  tech ­
nical area  o f  system s analysis; th e  m eth o d ica l system s m an 
is lo st u p o n  em ployee  com m u n ica tio n  and  partic ip a tio n .
A n in teg ration  o r  co m b in a tio n  o f  th e ir  individual stren g th s  
sh o u ld  p roduce g rea te r s treng ths.
Y O U N G , S tan ley . "O rg an iza tio n  as a  T o ta l S y stem ,"  Cal­
ifo rn ia  M anagem ent Review . Spring , 1968, p p . 21 -  33 . 
U sing system s engineering  a s  a  g u id e, th is  a rtic le  show s th a t  
effective u tiliza tio n  an d  in teg ratio n  o f  the  behav io ral, q u an t­
ita tiv e , an d  in form ative sciences are  feasible w hen th e  organ­
iza tio n  is  view ed a s  an adaptive system . T he th em e is th a t  a 
sy stem 's  engineering  approach  fo r  the  design o f  an organiza­
tio n  is conducive to  th e  full u tiliza tio n  o f  new  m anagerial 
technologies. T he m ilitary  (S A C ) an d  business a re  effectively 
using  th e  system s c o n c ep t tc  redesign m ajo r phases o f  organ­
iza tio n s  and  m any  com pan ies have e x p an d ed  sim ilar e ffo rts  
t o  ce rta in  subsystem s.
T h e  a u th o r  p o in ts  o u t  th at organ izations shou ld  be designed 
a ro u n d  th e  techn o lo g y ; techno logy  shou ld  n o t  b e  fo rced  to
fit an ex isting  s tru c tu re . T h e  co m p u te r  has  led  to  a w eaken­
ing o r  a b o lishm ent o f  th e  trad itio n a l o r  d ep artm en ta l lines 
o f  a u th o rity .
T o  dem o n stra te  h o w  th e  organ ization  m ay be trea ted  from  
an engineering p o in t o f  view , i t  is first analyzed  as a system , 
then  th e  design process la ou tlined .
He concludes th a t the engineering  and  m anagem ent sciences 
face th e  same fundam ental prob lem  -  th e  c rea tiu n  o f  im ­
proved system s.
ZA CK , R aym ond  A. "M .I.S . Based On D ynam ic D ata -  
N o t Big C o m p u te rs ,"  A u to m atio n  May , 1969, 
p p . 18 -  19.
ZA NN ETOS, Z enon  S. "T ow ard  Intelligent M anagem ent 
In fo rm ation  S y stem s,"  Industrial M anagem ent Review . 
Spring , 1968 . p p . 21 -  *7.
An analysis o f  the  characteristics o f  m anagem ent in fo rm a­
tion system s and  the  developm ent o f  " in te llig en t"  system s. 
S tages in the  process o f  acquiring intelligence are  lis ted  and 
discussed.
ZO LA D , R  J .  "S y stem s, C m tp u te rs  an d  O p era tio n s  Re­
search: O ne  C om pany’s A pproach ," System s an d  P roce­
dures Jo u rn a l. S ep tem ber-O ctober, 1 9 6 5 ,pp . 2 0  — 2 6 ; 
The pursu it o f  com p u ter-o rien ted  m anagerial system s re­
qu ires u n derstand ing  o f  the  m any in te rac tio n s , ju d g m en ts  
and  inconsistencies o f  cu rren t system s, an d  the  designing, 
too ling-up and  installing o f  very precise, u n ifo rm , an d  ob* 
jective ones.
A P P E N D I X  G .  D a t a  E d u c a t i o n  F i l m s
N o t e i  R e p r i n t e d  w i t h  p e r m i s s i o n  o f  
t h e  p u b l i s h e r ,  T h e  S o c i e t y  o f  D a t a  
E d u c a t o r s .
ABACUS
Intritdurtffc ihp abacus to  p ro m o te  g r e a t e r  in te re s t  
;n m ath As an  open-end  a b a cu s is  u se d  in an  e le m ­
en ta ry  c la ss ro o m , film  d e m o n s tra te s  Lb# p ro c e s s  of 
regroup ing  and renam ing  v a lu e s  in ad d itlo o  and in 
subira-'tuH i Renam ing is  re la te d  to  m oney values 
A ppropriate  fo r p rim a ry  and  in te rm e d ia te  g ra d e s  
CCM
to g s c o lo r re n ta l $6 no 12 n .tnu te*
S yracuse  I ’m vern iiy
AM VgR-AUTOM ATED MERCHANT V E ifE L  
R E PO R T !
A g ra p h ic  fa s t-m o v te g  d e s c r ip t 'o o  0/  the AMVER 
sy s tem  an d  how it w o rk s a s  an  a id  to  th e  d ev e lo p ­
m ent and  co o rd in a tio n  u f g e a fc h  and R escu e  e f fo r ts  
a t  s ea  T he sy stem  is  sh o u t in ac tio n  a s  Its  
e le c tro n ic  c o m p u te rs  fu rn ish  pui.ltinos and  m ed ica l 
ca p ab ility  in fo rm ation  of n ea rb y  m erc h an t v e s s e ls  
in th re e  d i s t r e s s  ra * e * -- tw n  d iffe re n t sh ip s  and  one 
a t r r r a f t
IM S co lo r f re e  re n ta l 14 m inu tes 
U nited S ta tes  C oast G uard
ACCEL REVISITED: AUTOMATED CIRCU IT CARD 
ETCHING LAYOUT
Shows a co m p u ter p ro g ra m  to  d e s ig n  p rin te d  c i r ­
cu it b o ard s  and  p ro d u ce  th e  d ra w in g s  fo r th e ir  
CKiHtr-j'-tmn with input coded fro m  a  sch e m a tic  
by a ‘-Jerk without know ledge o f e le c tro n ic s  
1MB co lo r f re e  re n ta l 20 m in u tes  
Sandia L a b o ra to ries
ANALOG COMPUTER
D e m o n stra tio n s  and  so lu tio n s  on th e  co m p u ter and 
o th e r  m ach ines. L e c tu re  by Dt W ilfred  K aplan, 
p ro f e s s o r  o f m a th em a tics  a t  The U n iv ers ity  of 
M ichigan. T he analog  co m p u te r in d  i ts  re la tio n sh ip  
to  d iffe re n tia l equa tions. vMICH)
R en ta l 1 5 .SO 26 m in u tes  
T h e  U n iv ers ity  of M ichigan
ADDRESSING MACHINE
D e m o n stra tes  new m ethods o t a d d re s s in g  u sin g  an  
optical high speed  a d d r e s s e r  A lso  show s i ts  u sage  
in com bination with a c o m p u te r is e d  c a rd  th e re b y  
enabling  it to give v aluab le  in fo rm a tio n  in v a rio u s  
p ro je c ts . (S terlin g )
C o lo r re n ta l  $12.00 IB m inu tes 
B u sin e ss  E ducation F ilm s
ANATOMY O P A SHOOT
In th is  film  we s e e  a c tu a l p ro c e d u re s  in th e  b lo ck ­
house and  tra c k in g  s ta t io n s  of S u rv ey o r V Il’s  journey  
to  th e  m noo--oa*e ra m b lin g  beeps from  o u te r  sp ac e ; 
an a ly sin g  th e  d a ta , te s tin g  o f so il re la y in g  o f in fo r­
m ation . CBS
C o lo r  re n ta l  97 65 25 m inute*
U n iv ers ity  of M innesota
AEROSPACE COMMUNICATIONS: REINS O F COM­
MAND
G e n era l J a m e s  S tew art te l l s  abou t U S A F 's v ast 
com m unication  netw ork  upon w hich h in g es  effec tiv e  
com m unica tions and c o o iro ! o f th r  w o rld -w id e  s t r ik e  
fo rce  USAF
IM 1 c o lo r fo r s a le  fo r $172. 26 m inu tes 
Norwood F ilm s
AGE O P SPECIALIZATION
A c o n tra s t  Is  vividly d raw n  betw een th e  m ultitude  
of new s p e c ia l is ts  and  m ac h in e s  doing today what 
four m e n - - fa r m e r .  sh o e m a k e r, s to re -o w n e r . and  
coun try  d o c to r d id  in 1900- M cG rsw  
R ental $2.75 IS m inu tes 
U n iv ers ity  o f M innesota
ARGENTINE YARD--DESIGN FOR TOMORROW 
S to ry  of m o d ern  fre ig h t c la ss if ic a tio n  y a rd s , using  
c o m p u te rs , r a d a r ,  m icro w a v e, sod  data  in fo rm ation  
sy s te m s  to  m ake y a rd  o p e ra te  n e a rly  a u to m atica lly . 
1170 c o lo r  IB m in u tes  f r e e  re c ta l  
Santa P e  F ilm  L ib ra ry
ARTS H I...A  NEW LOOK A T AIR TR A FFIC  
P ro v id e s  a  ca p su le  overv iew  <>f new A utom ated 
R ad ar T ra ff ic  C o n tro l S y s te m s  being  in s ta lle d  by 
UNIVAC and  the FAA- T h e  UNIVAC ARTS III 
sy s te m  a id s  s i r  tra f f ic  c o n tro l le r s  identify  a i r c ra f t  
and  m ain ta in  e ffec tiv e  c o n tro l oi heav ily  tra ffick e d  
a i r p o r t s .  N a rra te d  by M artin  A gronsky 
1970 c o lo r  f r e e  re n ta l  IQ m in u tes  
UNIVAC
AIR JAM
M oat a i r  t r a v e le r s  a r e  w e ll a w a re  o f  th e  d e la y s
th a t  can  o c c u r  between  lea v in g  hom o nod a r r iv in g  
a t  o n e 's  d estin a tio n . H ighw ays a r e  c row ded , th e re  
a r e  l in e s  a t  dm  tic k e t c o u n te rs , p la n e s  a r e  s tack e d  
on tak e -o ff  s a d  land tag . F ilm  su rv e y s  a m  p ro b lem  
and  so m e o f th e  so lu tio n s  tn c lo d lag  la r g e r  a i r c r a f t ,  
c o m p o te r -eo n tro lled  f lig h t c o n tro l , au to m a tic  landing  
d ev ie es , new m odes o f  pu b lic  t r a n s i t ,  a n d  new  n a v i­
gational s a d  co m m unica tions  s y s te m s .
1970 c o lo r R ental $16.00 97 m in u tes  
S y rac u se  U n iversity
ALL THE FACTE
A e a s e  h is to ry  o l bow o n e  s m a l l  b u s in e ssm a n  
ach iev es  the b en e fits  o f ed it by u ti lis in g  th e  s e r ­
v ice s  o f a  d a ta  p ro c e s s in g  e e a to r .
C o lo r f r e e  re n ta l  •  m is s ie s  
N ational C ask  R e g is te r
A T ROM E, MO!
Technology an d  p a tte rn s  o f u rb a n  liv ing  m ay  b e  v e ry  
d iffe re n t in  th e  21s t  ce n tu ry  a s  we s e e  when we 
v is i t  a  borne with w a ll-s U e  J -d  tile v ig io o , In fla tab le  
c h a ir s  and  a  ro b o t fo r  a  h ousem aid . CBS 
C o lo r  re n ta l  M . 15 29 m inu tes
U n iv e rs ity  o f  M innesota
A UD fO-TOUAL M A TER IA L! Dt TEACROtQ 
P o r t r a y s  th e  p lac e  and  th e  value  o f sn d lo -v tsu a l 
m a te r ia ls  in  th e  e d u c a tiv e  p ro c e s s .  E n co u rag e s  the 
te a c h e r  to  u s e  au d io -v isu a l m a te r ia ls  la  o r d e r  to 
m ake c la s s ro o m  w ork  m o re  appealing  io  atudeo ts. 
I l lu s t r a te s  th e  v a r ie ty  o f teach ing  n m te r la ts  sod  
d e m o n s tra te s  one way of u s in g  a s  ed ucational film  
S uggests th a t  m any m a te r ia ls  can  b e  m ade by the 
te a c h e r s  and  th e  pup ils and  c lo se s  w ith th e  challenge. 
4 W hat can  you do about u sin g  a u d io -v isu a l m a te r ia l?  
C oronet.
R ental 94 SO 15 m inute*
B oston U nlversivy
TH E AUDIO-VISUAL SUPERVISOR 
S u rv ey s the d u tie s  and re sp o n s ib ilitie s  o f a  school 
building au d io -v isu a l su p e rv iso r  to  th e  developm ent 
o l  lb* p ro g ram  la  r e l t t io o  to  Uh> s c h o o l's  c u r r ic u ­
lum  V laE d lP B
C o lo r ra a ta l  910. 19 m inutes
Boa too U n iversity
AUTO BIOGRAPHY
T oll*  lh« s to ry  o l  th r  developm ent o l the h o ra r -  
le s s  c a r r i t g e  fro m  th e  d ay s when H eory F ord  
tr ie d  ou t h n  M odel T  a t  n ight ao  t r o t t e r s  w ouldn 't 
s e e , to today when e le c tro n ic a lly -c o n tro lle d  highw ays 
a r e  trith ta  the fo re se e a b le  fu ture .
T w entie th  C en tu ry .
R ental 97.90 <9 m inutes
B oston U n iv ers ity
AUTOMATIC MACHINES RESEARCH (TH E 
SEARCH)
P re s e n ts  a  tou r o f la b o ra to r ie s  a t  MIT w here 
p io n ee r work w as done on the developm ent of 
robot m ach ines d esig n ed  to  take  o v e r  so m e of the 
d u tie s  p re v io u s ly  p e rfo rm e d  ex c lu siv e ly  by the 
huresA n ervous sy s te m  D e m o n stra tes  developm ent 
o f au tom ation  a s  o f 1955.
1955 re n ta l 9S 30 97 m inutes 
U n iv ers ity  of Illin o is
AUTOMATIC PROCESS CONTROL 
D ep ic ts the ap p lica tio n  a d v n a ts f ts  o f au tom atic  
co n tro l to  a  p ro c e s s  la  a  sm a ll  ch e m ic a l plant 
A im ed a t  the in stru m en ta tio n  new com er, u  a n sw ers  
th e  questions: W hai is  au to m atic  co n tro l?  Whai 
d o e s  i t  m ean? W hai a r e  i t s  ap p lica tio n  advan tages 
In in d u stry ?  What a r e  th e  m odes o f co n tro l com m ooly 
u sed?  E xp lains how th e  re la tio n  o f  sy s tem  a n a ly sis , 
c e n tra lis e d  p an e ls, and co m p u ter co n tro l ca n  a s s is t  
in bring ing  about op tim um  p ro c e s s  conditions.
C o lo r re n ta l to  sch o o ls  95. 39 m inutes
In s tru m en t Society  o f  A m eric a
AUTOMATION. PA R T  1 
SE E  IT  ROW SERIES
P r e se n ts  s e v e n !  d e ru u tio n s  o f au tom ation  and  t r a c e s  
th e  h is to ry  o f I ts  deve lopm en t. I l lu s t r a te s  th e  a p p li­
ca tio n  o f au tom ation  and  m echan isa tion  in  th e  m tlh n c .
a i r c r a f t s ,  and  au tom obile  In d u s trie s , and  d is c u s s e s  
i t s  p re s e n t  and  to to re  ro le s  in  s i r  tra f f ic  co n tro l 
and  in  m ed ie ta s. R e p re se n ta tiv e s  o f  la b o r and 
m anagem en t d is c u s s  th e  b en e fits  an d  p ro b lem s 
re s u lt in g  Prom au to m atio n  in  industry .
1957 re n ta l  910 39 m is s ie s
M ountain P la in s  E duca tiona l M edia C ouncil
AUTOMATION. PA R T 3 
E l l  rr VOW SERIES
S om e la d n s tr te s  h av e  ben efited  fro m  a s to m a tlo a  la  
te r m s  o f  a  h ig h e r  q u a lity  o f  p ro d u c ts , in c re a se d
p ro d n c tlo o  an d  s e n ie n s .n a p a n s lo n .a  r i s e  In  em p lo y ­
m en t, and  a  re v tta U ae d  econom y In  se n se  a r e a s .  
O th e r  ta d n e tr ie a  M en la b o r  p ro b le m s c r e e le d  by 
la s m p b iya s n l  I mphn lsa an  th a t  a u lBm attc  ma ch ines 
a r e  to o ls , n o t b ra in s , an d  th a t  M ay r e h e a r  m en 
f o r  c r e a t iv e  tttofcfcg.
1H T  r e s m l l l O  U  m inu tes 
M ountain P la in s  f  d ec ag o n a l M edia C o rn e ll
AUTOMATION. PART 1 
IB S  IT  MOW SERIES
D e sc rib e s  R u s s ia 's  p ro g rv a a  in  th e  field  o f a u to ­
m ation  and  su g g es ts  th a t in d u s tr ie s  in  o u r  country  
shou ld  devo te  m o re  e f fo rt to  th is  (la id . A lso  d i s ­
c u s s e s  th e  need  fo r a  c le a  ru in g  bouse o f in fo rm ation  
to  <>e*ermine au to m atio n 's  Im pact oo th e  national 
econom y. P re s e n ts  tlie ch a lle n g es  of au tom ation  to 
ed u c a to rs  to  p rov ide  p re s e n t and  fu tu re  n ee d s la 
th e  fie ld s  of m o re  p e rso n a l c re a tiv e  ex p ress io n  
and techn ical knowledge*
1957 re n ta l 910 3 !  m lso te s
M ountain P la in s  E ducational M edia Council
AUTOMATION: TH E N EX T REVOLUTION 
D ra m a tise s  the Im pact o f  au tom ation  oo w o rk e rs  
a s  o u r  production  in c re a s e s  and  th e  n u m b er of 
fobs d e c re a s e s  M a:h inea  a r e  ra p id ly  becom ing 
c o m p e tito rs  w ith  hum ans, r a th e r  th an  th e ir  s e r ­
v an ts. M en that c r e a te  and  u s e  au to m ated  equipm ent 
say  th a t although they  a r e  c o n c e rn e d  to r  w o rk e rs  
re p la c e d  by m ac h in e s  th e  k een  com petition  re q u ir e s  
th e  u se  o f m ach ines  v h e r e v e r  they c u t c o s ts . Shows 
in d u s tr ie s  ra d ic a lly  a ffec ted  by au to m atio n , and 
ra is e s  q u es tio n s  c o e e e ra ia c  the n a tu re  o f w ork. 
S tr e s s e s  the im p o rtan ce  o f education  and  a  m o re  
equ itab le  d is tr ib u tio n  o f the natio n al w ealth.
A CBS 1965 re le a se .
1965 re n ta l  97 00  99 m in u tes  
S y rac u se  U a tv e rs ity
AUTOMATION: WEAL OR WOE 
A re  la b o r unions going to  r e s i s t  au tom ation?  A re  
shop p ro b lem s in au to m ated  C actories d iffe re n t?  
T h is  film  e x p lo re s  to c ia l  an d  econom ic p ro b lem s 
connected  w ith au tom ation  It opens w ith  a  d isc u ss io n  
o f ch an g es the m achm e a g e  h a s  b ro u g h t. I t  show s 
au tom aton  a t  w ork  in  do x en s o f  fa c to r ie s  to  th is  
co u n try  so d  one in  R e s e ts . I t  fe a tu re s  s  s to ry  o f a 
b ak e ry  in  P h iladelph ia  tu rn in g  o a t 460 ,000  loaves 
o f b re a d  a  d ay  s ta r t in g  w ith  IBM punched c a rd s . 
P ro d u ce d  by "See  It Now" CBS-TV  
1957 ra n ts !  97 .50  M  m inu tes 
A FL -C IO
A U T O M A TIC * WHAT (T  19 AND WHAT IT  DOSS 
E x p lo re s  th e  m e o a la t  an d  le v e ls  o f au to m atio n  fro m  
a n  e le c tr ic  can  o p en e r to  t r a n s f e r  m ac h in e s  in  an  
a sse m b ly  U se to  th e  m o re  so p h is tic a te d  feedback  
o f a  co m p u ter co n tro lle d  p e tro le u m  rn f ln o ry . T h e  
s ta d e n t i s  en c o u rag e d  to  e x p lo re  th e  im p tlc a tto u s  o f  
tn c re n s ic g  au tom ation  fo r  h i s  fu tu re .
C o lo r re n ta l  97 .00  14 m in u tes  
Syr a cu se  U n iv ers ity
AUTOR, A U T 09 EVERYW HERE 
In  th e  n e s t  c e n tu ry , p re d ic ts  th is  A im , w e s h a ll  
re d es ig n , e o m p s te r ls e , a n d  m aybe oven  e lim in a te  
au to m o b iles . I t  ex a m in e e  eupairtnntfiiifl m o d e lsn s in g  
new  pow er s o v rc e s . M ajo r co n e ld sra tin ex  la  th e  
sy s te m s  s tu d ie d  in  th e  film  a r e  sadnty, a i r  poU a- 
d o n , an d  t ra f f ic  conge s tio n . P r oduced  by C M  N e v a  
t o r  th e  " l i s t  C en tu ry*  TV  S e r ie s .
C o lo r re n ta l 919  99 m tae to e  
C cm tom porary /M cG raw  f i l m s
THE AWESOME SERVANT
T he im p a rl o f au tom ation  on  w o rk e rs  so d  (he com m * 
u n itie s  in w hich (key liv e  i» espU  re d  by U i i n  d w u *  
m e n u ry  T h is  film  la rg e ly  d e a ls  w itbunem ploym rn t 
and the p ro b lem s uf tb e  w o rk e r  dii-p laced  by suii-m a* 
(Ion P roduced  by ABC-TV .
1961 ren t.il 9? SO SS m inu tes 
API.-CIO
BALLAD OF ISAAC AND JACOB
O ur rap id ly  advancing technology p o se s  ifue.stm as 
re g ard in g  n u n  s  v a lu e s  and  b is  s ta tu s  in -n inety  
m  which work w ill occupy a  Jim insh ing  value 
fo r m any In ib is  film , a  young m an . who p ro g ra m s 
co m p u ie rs . re f le c ts  on ih e  v a lu e s  nf the Jew ish  
c u ltu re  in w hich h e  w as brough t up . In a s e r ie s  
•if flashbacks, he ta lk s  w nb  h is  g ra n d fa th e r about 
ihe digm iy of work and  the fu tu re  of m an in a 
socie ty  w here  m ach ines a r e  re p la c in g  hum an lab o r 
Produced  by the G e o rg e  M eany Foundation fo r 
NBC-TV
1964 2? m inu tes re n ta l  93 00
A FI.-C IO
BASIC ELECTRONICS AS A P PL IE D  TO E L E C - 
TRONIC CONTROL SYSTEMS 
Uaea m odel* and c a rto o n  c h a ra c te r*  to  d e s c r ib e  the 
vacuum  tube, c a tb o d e -ra y  tu b e , a m p lif ie r  tube , 
g r id , and b rid g e  c i r c u i ts .  Shows th e ir  func tions Iq 
the o p era tio n  of a u to m atic  fligh t c o n tro l s y s te m s  
in  a irp la n e s .
C olor re n ta l  S3 .15 IS m in u te s  
Indiana U n iv ers ity
A BETTER  WORLD
A film  d esc rib in g  the in flu en ce  of co m p u te rs  tn 
o u r da ily  liv es . A fa s t m ontage of app lican t* !*  
covering  a  v e ry  b ro a d  ra n g e  o f  su b je c ts  including 
education , m ed lcu te , t ra f f ic  c o n tro l  on the g round  
and  in the a i r .  sp ac e  r e s e a r c h .  law v n fo rcem en t. 
and the g e n e ra l  b c e tn i i s  com m unity .
C o lo r F r e e  excep t fo r  r e tu r n  p o s tag e  g m in u te s  
IBM
BOOKKEEPING AND ACCOUNTING
T our L ife  W ork S e r ie s . G iv e s  a  d e sc rip tio n  o f  (he
m any jobs a  bookkeep e r  and  ac co u n tan t p e r fo rm ,
to o ls  with w hich they w o rk , education  and  tra in s  eg
they  m u st h av e  a sd  th e  v a r io u s  ty p e s  o f advancem en t
p ossib le .
R en ta l $$.$0 11 m in u te s  
S y rac u se  U n iv ers ity
BOOKKEEPING: OCCUPATIONS AND O PPO RTU N ­
ITIES
P o in ts  ou t th e  im p o rta n c e  o f  keeping  a c c u ra te  
r e c o rd s ,  not only la  f in an c ia l m a t te r s  b e t la  b u s in e s s  
in v en to ries  a s  w ell. A lso  p re s e n ts  bookkeeping 
t s  an  a id  to  ind iv idual C am illes, to  b u s in e s s  f i r m s ,  
and  to  c a r e e r  s a c c e s s .
1 N 9  c o lo r  R en ta l $9.00 15 m in u te s  
S y rac u se  U n iv ers ity
BRITAIN, A CHANGING CULTURE 
H ighlights so m e o f th e  p ro b le m s th a t G r e a t  B rita in  
-le a p e d  m  tra d it io n  and  re tr e a tin g  fro m  E m p ire , 
.h u m  face  in  a w o rld  o f ra p id  l - i  hno togical changes 
Alv< >bows how the B rit ish  e d ira t io n a l  sy s tem  Is 
•‘tu n g in r  to  m eet th e se  new d e m a n d * '- th e  m am  
M nptuki*  of ib e  film  A dapted from  the NBC New* 
te lev is io n  p ro g ra m  of 1965 
1965 r .d o r  r e n u t  99.50 24 m inute*
.>yraru*e U n iversity
BUSINESS MACHINE OPERATIONS 
T h is  film  show s e n try  jobs and e n try  w orker*  
em ploying  tbe v a r io u s  m ac h in e s  in th e ir  w ork, 
b rie f ly  explu ie*  the job* and f iv e s  so lid , factual 
in fo rm atio n  on c a r e e r  la d d e rs  ii th is  fie ld , s tre s s in g  
m obility p o ten tia l of th o se  with Im sm eas m achines 
.skills An in fo rm a tiv e  sequent e  show s data  p ro ­
c e ss in g  flu rh m *  o p e ra to r  hem* tra in e d  on th e  job 
to m ove up to  ihe com puter fo ld  (
1970 c o lo r  r e n u l  94 7 m inutes
M ountain P lum s M ucaivm .fl M edia C ouncil
TH E BU8INESS O FFIC E : MAKING THINGSHAPPEN 
n e r v  a l and a d m in is tra tiv e  functions of the b u sin ess  
• • f iv e  a r e  seen  t<* t«e e .s se n iu l  to e v e ry  p ro fessio n  
A h tg h -s rh « o | c U s s  is  intr«*dm *d lo  th e  v a r ie d  and 
ex c itin g  iftthM bilm e* of what t te y  p re v io u s ly  con- 
-ider«*d 4 dull v<» ji to n a l  su b jec t J F  
1969 c o lo r r e n u l  94 90 I t  m ing les 
P e n n sv lv a n u  S ta le  l 'n iv e r-u >
BY THE NUMBERS
do  ry  of im age p rocesM ng tux* v isual im age* a re
p ro o e sse d  inm  num ber*  m * tbui they can  b e  in te r-
p re le d  by com puter* : th e  a p p lt ta u o n  of converting
a e r ia l  photograph* in to  d e ta ile d  m ap* by using
th is  'erhfto lugy  IBM
C o lo r re n ta l  5 I SO 16 m inute*
l i m e r s i t y  of M ichigan
CALIFORNIA $000 A.D.
N ow here in  tbe w orld  is  technology m o re  advanced 
than  in  C a lifo rn ia . N ow here in  the w o rld  is  the 
fu tu re  so  c lo se . As a r e s u lt ,  id ea s  about education , 
w ork s a d  le is u re  a r e  in  fe rm e n t T h is  r e p o r t  looks 
a t  techno log ical ad v a n ce s, like  .in E n g lish -sp ea k in g  
co m p u te r , th e  g a rb a g e  co llec tin g  ro b o t and  the 
sq u a re  to m ato . It a s k s  A m e ric a n s  w hat they think 
abou t th e  e f fe c ts  o f  re v o lu tio n ary  technology on th e ir 
so c ie ty . Nobel p m e - w ta a e r  D r. L inus Pau ling  speak* 
ab o u t ihe sh ap e  o f a  new w o rld  o f in f in ite  abundance. 
F ro m  B BC -TV  
R ental $95 45 m inu tes
T im e  L ife  F ilm s
C A R E E R !: CLERICA L
An in tro d u ctio n  to  c a r e e r s  fo r  w om en la  b u s in ess  
involving b s s ic  s e c r e ta r ia l  s k :lla . E x am in es tbe 
po s itio n s  o f  p r iv a te  s e c re ta ry  and key  poach  o p e ra ­
to r  in a  m odern  o ffice . D oubleday 
1970 c o lo r  re n ta l  $6 .90  9  m in u te s
S y ra c u se  U n iv ers ity
CAREER9. MECHANICS
A m eric a '*  v t i i  tra n sp o r ta tio n  and rn m m um raii'in*  
netw ork functions thanks to th e  s k i l l s  atten tion  »r 
m arh in e  m ain tenance  P ro m  |e t  engine to  rnmput>-r 
ihe w atchful ey e  of the m echanic check* n» ’n^k*- 
thing* go. Thi* p e r s o n a li tie s  involved in th n  w*-rk 
re v ea l tht*ir m otlvaiir.n* and  exp la in  th e ir  a ttitu d es  
re g ard in g  th e ir  p a r t ic u la r  vocation  Doubleday 
1970 c o lo r re n ta l  10 SO 12 m inu tes 
S y rac u se  U n iversity
CAREERS IN BUSINESS
P o r tra y s  the need  fo r s e c r e ta r ie s ,  o ffice w o rk e rs , 
b u s in ess  m ach ine o p e ra to rs , p ro g ra m m e rs , and 
o th e r  sk ille d  o ccupations  in b u s in e ss . G ives g lim p se s  
o f in - tra tn tn g  a c tiv it ie s , and o n -lo ca tio n  a c tiv it ie s  
em ploying s k i lls  a s  taught in b u s in e ss  s rh  *>le 
C olor F r e e  re n ta l 1909 13 m inu tes 
National C a re e r  C en te r
CAREERS IN BUSINESS-DATA PROCESSING
P re s e n ts  the h is to ry  and  m odern  u s e s o fa u to n u ii» n  
E xp lains the t u s i r  p r in c ip le s  o f c o m p u te rs  and 
poin ts nut the value >t p re p a rin g  fo r a c a r e e r  in 
th is  field  
IS C
C olor 1962 R ental S7 00 16 m m ules 
U n iversity  of Southern  C a lifo rn ia
CAREERS IN COM PU TERS ANDDATA PROCESSING
Prtrduced Mr the A utom ation Institu te :, o f An.« rt<-.i 
th is  film  ex p lo re s  the constan tly  grow ing n ee d - of 
a s  w ell a a  th e  v a r ie ty  o t o p p o rtu n itie s  open in 
Science . B u s tn e ss , and  In d u s try  fo r tra in e d  com puter 
p e rso n n e l. F u r th e r  an sw ere d  is  the question  o f h-:w 
to d ay 's  young m an o r  woman e n te rs  into ihi» 
challenging  co m p u ter field .
C o lo r f r e e  re n ta l 15 m inu tes 
C ontro l Data
THE CATALY8T
D epic ts the re a l- t im e  ca p ac ity  of UNIVAC T he 
c a ta ly s t i s  the co m p u te r , in ap p lica tio n s  including 
Apollo flig h ts , a n ti-su b m a r in e  w a rfa re , a i r  tra ffic  
ro n iro l , w eather fo re c a s tin g , m ed ica l re s e a r c h , 
and education .
1970 13 m inu tes 
UNIVAC F ilm  L ib ra ry
CENSUS ‘TO
F e a tu rin g  s e v e ra l  c lo se u p  v iew s of UNfVAC eq u ip ­
m en t, th is  film  is  in two p a r ts .  It w as produced  
in c o llab o ra tio n  w ith  th e  US B u rea u  o f th e  C ensus 
1970. re n ta l  f r e e  10 m inu tes 
UNIVAC F ilm  L ib ra ry
CHANG DIG MONTHS TO  MINUTES 
D eals w ith the M ilw aukee-M atte , a s in g le  unit, 
n u m e ric a lly  co n tro lle d  m a c h ia ie g  c e n te r . T h is  un it 
p e r fo rm s  o p e ra tio n s  such  a s  m iU lag . b o rin g , d r illin g , 
so d  re la te d  o p e ra tio n s  a u to m atica lly .
C o lo r f r e e  re n ta l  1963 19 m in u tes  
K earney  and  T ra c k e r  C o rp o ra tio n
CHILD O f  THE FUTURE
View s m any ex perim en t*  being  conducted iitday using 
m odern educational technology and  philosophy. T o u re  
C anada, USA, and Ji-pan and  e m p h a sise s  good and 
bad usage  o f tetev .u ioft la b o ra to ry  m ethods and 
equipm ent, au tom ated  ty p e w r ite rs , language labs, 
film  s t r ip s ,  f ilm s , and film -m ak in g  p ro je c ts .. .a l l  
u sing  unique ex p e rim en ta l ap p ro ach e s . Includes a 
p hysics  p layground, fm tn  u n g le -c o n c e p t f i lm s ,p ro ­
g ram m ed  lea rn in g  d ev ic es , e tc . We a r e  w arned 
a g a in st the tendency to  u s e  tb e  new technological 
d ev ic es  with old te a ib ia g  m ethods. E m phasis  of ihe 
p ro g ram  is  on the need  fo r  education  to  be a 
pa tte rn ed  p ro g ra m  of d isco v ery  w ith deep  involve- 
m ea t and p a r tic ip a tio n  by s tu d e n ts . A 1969 re le a s e  
by (he  N atioaal F ilm  B oard  o f  Canada.
1969 re n ta l 912 00 59 m in u tes  
S y rac u se  U o lversity
CLASS OF *01: COLLEGE OP TOMORROW 
P re s e n ts  a  su rv e y  o f technological innovations in 
cu lleg e  in s tru c tio n , fo is t in g  out a num ber of advan­
tag e s  and d isad v an ta g es  o f th e se  new  in s tru c tio n a l 
m ed ia. O pens w ith the e m e rg e n c e  o f th e  com puter 
a s  a  v ital new fo rc e  n  re sh ap in g  education , and bow 
it a l i e n s  the unpreceden ted  dem and fo r h ig h er ed u c a­
tion which is  r r e a t l i g  new co lleg e s  a t  the r a le  of 
one a  week T he p rob .em  o f p rovid ing  q u a lity  educa­
tion **n a m a ss  b a s is  is  then  d e a lt w ith by showing 
how the co m p u te r , te lev is io n , ta p e s , f ilm s , s l id e s , 
e tc  c a n s u p p ly in fo rm s tiu ftr lf ic ie o tly a n d a rc u ra te ly  
t.i student* With km w ledge thus tra n sm itte d  by 
m achine, the liv e  t e i r h e r  is  now p resum ab ly  f re e  
to engage the stude:it in in te llig en t converea tion  
about thi* knowledge.
P a r t  of the 21st C e n iirv  S e rie s .
1967 c o lo r r e a u t  $12 00 35 m inu tes 
S yracu*e U n iversity
CLINICAL USES OF THE COM PUTER 
Illu s tra tio n  and dihcu.ssion u f th e  3900 co m p u ter and 
MEDLAR I tm e - s h a rn g  sy s te m  in  th e  p ioneering  
b iom edical app lica tion  a t  L a t te r  D a y S a in tsH o sp ita l. 
Sail L ake C ity . Utah. E sp la tn s  how th e  d ig ita l co m ­
p u te r  is  u sed  in ru n .u n c tio n  w ith ana log  equipm ent 
fo r d iag n o sis  and  tre a tm e n t o f d is e a s e  and  fo r 
m on ito ring  p o s to p era tiv e  condition  o f p a tien ts . R e­
m ote o sc illo sco p e  d isp lay  s ta t io n s  a r e  located  tn 
five d iffe ren t h o sp ita l * in th e  com m unity.
C o lo r f r e e  r e n u l  20 m in u te s  
C o n tru l Data
COMMAND PERFORM ANCE 
E xp lains th e  fU nn tcaa  o f the C tnlim aU c T u r r e t  
D rillin g  m ach ine w ith a l l  function* n u m eric a lly  
c o n tro lled  Includes v iew s o f  so lid  s ta te  console 
and in s tru c tio n s  in p ro g ram m in g  and tap e  p re p a ra ­
tion.
C o lo r f r e e  re n ta l  14 m inu tes 
C incinnati M tlacron
COMMUNICATION CONFERENCE 
In fo rm al d isc u ss io n  o f m ed ia  in  education ; Influence 
o f concep tual fa c to rs  la  o u r  in te rp re ta tio n  o f m edia 
and  ev e n ts  -  changing ro le  o f ta a e b e r  b ro u g h t about 
by in c re a s e  la  ap p lica tio n s  o f  In s tru c tio n a l techno l­
ogy. OSU
R ental 94 .00  31 m inu tes
U n iv ers ity  o f M ichigan
COMMUNICATION FEEDBACK
liiiw ilMiMfteni^nt weigh* i f rn l tu t 'k l
.m m i (MtiiiMimii'iiiitin breakdow n and a tu tn a t i fn tu in .
urwlt'rvtjihlitiR. jr i- rp L in r r  a n d J r lm n  Tbeftunu**1 and
m isu se  of fivdlui-h HNA
I 'o lo r r« - n u l5 i0 0  24 mmuie*
I n u o rs i iv  of Michigan
COMMUNICATION THEORY 
(WATCH U R . WIZARD SERIES)
M r. W izard  points ou t th a t a  do t is  lb* b a sh ' unit 
o f m any com m unica tions s y s te m s  A s e r ie s  of 
do i*  can bn punched on a  c a rd  sa d  a hom em ade 
com puter can  t r a n s la te  them . He a ls o  show s bow 
n ew spaper p ic tu re s  a r e  ac tu ally  fo rm ed  by c lu s te r s  
of dots
1964 re n ta l 16.40 20 m in u te s  recom m ended
fo r ch ild re n  up to  aod  Inclodlnc jun io r h l fh  a c e  
U n iversity  of Illino is
COMMUNICATIONS EXPLOSION 
In v estig a tes  the w orld  of th e  21st cen tu ry , with 
p a r tic u la r  re fe re n c e  to th e  p a tte rn s  of com m unica­
tion and th e ir  p ro jec ted  im p act upon m an A fter 
a  sh o rt h is to ry  o f com m unica tion , p re se n ts  s e v e ra l  
new m eans including the u se  o f l a s e r s  in three*  
dim ensional co lo r TV. in s ta n t g lobal com m unica­
tions vi.h o rb itin g  sa te l l i te  s ig n a ls , a n d 'ta lk in g  
co m puters . M cG raw -H ill.
C o lo r re n ta l $12.00 25 m inutes 
S y rac u se  U n iversity
COMMUNICATIONS PRIM ER 
D efines com m unications a s th a tw h ic h k e e p s a s o n e ty  
o r  o rg a n isa tio n  to g e th e r G ives an  explanation  of 
com m unication  tn i t s  b ro a d e s t co n cep ts . Through 
an im ation  and no rm al photography, ih e  film  show s 
tha t a ll com m unication  g e s  th rough a tra n s m it te r ,  
a channel, then a re c e iv e r .  T h is  com m unication  
can  be a  pain ting , a  w ord , a no te of m u sic , a  hand 
sig n al, o r  any type of m essag e . Ray and C h a rle s  
E am es.
C o lo r re a la l  $6.75 22 m inu tes 
S y rac u se  U n iversity
TH E COMPUTER
Using fa m ilia r  d e v ic e s - - !  telephone, a  m usic box. 
and a  fam ily  w a s h e r- d ry e r .  th is  film  o ffe rs  a 
b a s ic  understand ing  of Info rm ation  p ro c e ss in g  from  
p ro g ram m in g  to p r u t  out. (F ilm s/W e st) . Suited  fo r 
p r im a ry  and  in te rm e d ia te  g ra d e s .
I960 c o lo r re o ta l  $5 .00  I I  m in u te s  
K ent S ta le  U n iversity
COM PUTER AIDED A IRFO IL DESIGN 
I l lu s tra te s  u s e  o f c o m p u te r -g ra p b tc a  fo r  tbe s y n ­
th e s is  of a  two d im ensional a ir fo il  fo r  flow.
1967 c o lo r f r e e  re n ta l  I  m in u tes  
I.ockheed-G eorg ia Company
COM PUTER ANIMATION
F ilm  an im ation  h as  becom e an in d isp en sab le  tool 
i«>r educational and tra in in g  pu rpose* . T h e  field  now 
has been invaded by th e  co m p u te r , a s  shown on a 
m m I to  ViKnal C om puting C o rp o ra tio n . T h is  film  
exhib it*  an im ations g en e ra te d  by both ana log  and 
d ig ita l c o m p u te rs  fo r w e a th e r d isp la y s , a r c h i te c ­
tu ra l  aod en g ia ae r ta g  s t r e s s  a n a ly s ts , a i r c ra f t  
navigation and landing  in s tru c tio n , and  a s  w orks 
o f a r t  In te rfac e  s e r ie s .
O d o r  re n ta l  $23.
U n iversity  of C alifo rn ia
CO M PU TES FLUID DYNAMICS 
D e m o n stra tes  tb e  pow er o* e le c tro n ic  co m p u te rs  
fb r so lv ing  p ro b lem s p re v iso u ly  im p ra c tic a l  to  
u n dertake . Inc ludes s e e e e s  of a  b rid g e  being  shaken  
a p a r t ,  follow ed by c o m p u te r-p ro d u c ed  m ov ies  tha t 
re v e a l th e  wind ed d ie s  re sp o n s ’b le  fo r  tb e  c a ta s ­
trophe.
U nited S ta tes  A tom ic E nergy  C om m ission  
I960 c o lo r f r e e  re n ta l  24 m inu tes
COM PUTER GENERATED ART 
S ource  S tro m b e rg  D a tagraphix  Inc. C o llec tion  of 
film  s l ip s  g en e ra tin g  tn  a  p sy ch ed elic  fash ion  su ch  
random  fo rm s  a s  d o ts , l in e s , c i r c le s ,  sa d  o th e r 
fo rm s  T h e se  objec t*  i l lu s t ra te  v a r io u s  an im ation  
m ovem ent* such a s  v e r tic a l  :ind la te r a l  sh if ts , 
zoom ing, ro ta tio n , and e ip a n h ic n  and c o n tra r tlo n  
F re e  re n ta l 6 m inu tes
U s e rs  o f A utom atic Info rm ation  D isp lay  Equip.
A COM PUTER GENERA TED MOVIE BY A. MICHAEL 
NOLL PLUS FILM  CLIPS
Thiti film  is  m ade up of five film  c l ip s ,  w ith 3D 
effec t*  1/ C horeography in 3D. danc ing ; 2) O p ti­
ca l illu s io n  of a b a ll bouncing oow nw ard, w hite oo 
b lack . 3) ro ta tin g  p ro la te  sp h ero id ; 4) ro ta tin g  
e a r th .  5) a r t  fig u re s  m oving a t  random  If d e s ire d , 
u se  D e b u sse y 's  La M er o r  B ach 's  O rgan  T o ca tta s  
fo r m u s ic a l accom panim ent 
F r e e  re n ta l 7 m in u tes  (s ilen t film )
U s e r s ,  o f A utom atic In fo rm ation  D isp lay  Equip.
A CO M PU TER-GENERATED RANDOM WALK
MODEL OF DIFFUSION ALONG A BAR
P a r t  1 show s the random  m otion of 512 p a r tic le s
m a d iffusing  g ro u p  and  P a r t  £ ahow s the random
m otion of som e individual p a n ic le s  in a  stead y -
s ta te  co n c en tra tio n  g ra d ie n t (B ell T elephone L ab s-
C oronet)
1969? re n ta l  $10 fo r 3 d ay s s i le n t  film  
Kent S ta te  U n iv ers ity
A COM PUTER GLOSSARY
U sing highly im ag in ativ e  an im ation , p ic tu re s  and 
n a r ra t iv e ,  th is  film  tak e s  you oo a fa n ta s tic  voyage 
into th e  com plex  m ir ro c ir c u i t ry  of a  co m p u te r . T he 
film  a ls o  defines  in b a s ic  t e rm s  s a c k  w ords a s  
f low chart, boolean log ic, nanosecond and  a im ala tlo o  
to g iv e  tb e  viaw er a s  e n la rg e d  unders tan d in g  of 
e le c tro n ic  data  p ro c e ss in g
C o lo r F re e  excep t fo r  r e tu r n  p o stag e  10 m inute* 
IBM
C O M PU TE* GRAPHICS BY ONLINE FILM  
RECORDER.
S ource : Donald E C u rry . Stmadford R e se a rc h  In ­
s t itu te . Equipm ent CDC 3200. DDI ZtO T h u  Him 
is  div ided  Into two le c tio n s :  I )  t im e  amplirurt* 
fi lm s . WWV S ignal* . and 2) 3D p e rsp ec tiv e*  of 
Use s ig n a ls . C lip s  w e re  sho t i f  3 to 20 f ra m e s  p e r 
secood . Shows ex a m p le s  of m oving su rfa c e s  u sed  to 
show  tim e . A lso  g e n e ra l p u rp o se  g raphing  
F r e e  re n ta l  0 m in u te s  s i le n t  film  
U s e rs  of A utom atic Info rm ation  D isp lay  Equip
TH E COM PU TER REVOLUTION 
(TH E 2 1 s t CENTURY SERIES, CBS)
Su rv ey s p re s e n t u s e s  and fu tu re  p o te n tia ls  of the 
co m p u te r in in d u s try , p rin tin g , a i r  tra f f ic  co n tro l, 
h o sp ita l a d m in is tra tio n  sp a c e  t ra v e l , law  e n fo rc e ­
m en t. e n g in e erin g , g o v ern m e n t, and education  to 
i l lu s t r a te  tb e  rev o lu tio n ary  effec t w hich co m puter 
technology w ill have upon l ife  ui the 21s t  centur> 
N a rra te d  by W a lte r C ronk ite .
1967 c o lo r  re n ta l  S9.00 22 m inutes 
U n iv e rs ity  of Illin o is
COM PU TER SKETCHPAD
D isc u sse s  a new co m p u ter p ro g ram m in g  sy stem  
d eveloped  a t  M. I. T . w hich p e r m its  a  m an to  
co m m unica te  w ith a  co m p u te r by draw ntng  sk e tch e s  
on an  o sc illo g ra p h . Shows how th is  sy s te m  is  u sed  
in d esig n  and  in developing  flow c h a r ts  D iscu sse s  
p ra c t ic a l  ap p lica tio n s  of th e  sy s tem  in in d u s try  and 
In re s e a r c h . NET 
R en ta l $6.73 29 m inutes
Indiana U o lv ers lty
COM PU TER EY8TEM8 Uf PERSONNEL 
ACCOUNTING
T h is  Is  tb e  s to ry  of th e  a c q u is ito n  an d  app lica tion  
o f ADPS in th e  4 th  US A rm y m 'th e  a r e a  of p e r ­
sonnel accounting .
F ilm  No. M F 11-5203
C o lo r f r e e  re n ta l  23 m inu tes
U oited S ta te s  A rm y
A CO M PU TER TECHNIQUE FO R PRODUCING 
ANIMATED MOVIES
A c o m p u te r technique is  d e s c r ib e d  w hich la  u sefu l 
In g e n e ra tin g  d isp la y s  fo r p h y sica la ad p ejrc b o lo g te a l 
e x p e rim e n ta l r e s u l t s  and fo r  producing  educational 
an im ate d  f ilm s  quick ly  and  eco n o m ically . B ell L ab s 
F r e e  re n ta l  17 m inu tes
U s e rs  of A utom atic In fo rm ation  D isp lay  Equip.
C O M PU TER UNITS
D is c u s s e s  th e  m a jo r  u n its  o f  a  d ig ita l c o m p o te r --  
input, ou tput, a r ith m e t ic , and  co n tro l. N F 
T h e  U a iv e rs ity  o f  T e x a s  a t  A ustin  
C o lo r  re n ta l  $6 .00  23 m in u te s
COMPUTERS
C o m p u te rs  p lay  a a  In c reasin g ly  im p o rtan t ro le  tn 
o u r  da ily  life . M ost co m p u te rs  c o n a is to f f lv e u a lts - -  
m put. a r ith m e tic , s to r ig e ,  ou tput, and  co n tro l. Each 
o t  th e se  u n its  se rv e *  a unique functtun. D igital 
co m p u te rs  can  ooly respood  to  n u m b ers  tha t a re  
e a p re s s e *  using  two sy m b o ls , so  an  understanding  
o f b in a ry  n u m b er s y s te m s  i s  n e c e s s a ry  fo r a  co m ­
p le te  u nders tand ing  o f co m p u ter o p era tio n s .
BFA
A p p ro p ria te  fo r in te rm e d ia te  and  Junior leve ls . 
1670 c o lo r  re n ta l  $7.30 11 m inu tes
S y ra c u se  U n iversity
COM PU TER AND HUM AM BEHAVIOR 
R e se a rc h  being  done a t  th e  C arn e g ie  In stitu te  of 
T echnology. D r. B e r t  G re e n  d e m o n s tra te s  h ts  co m ­
p u te r  ex p e rim en ts  w iia p ercep tio n  o f m otion and  of 
depth . Dr. H e rb e r t Sim on p re s e n ts  h is  theo ry  of 
bow hum ans m e m o rise  D r. A lien N ew ell show s bow 
th e  co m p u ter w as re t  poostb le fo r c re a tin g  a  new 
th eo ry  about hum an p r t  b lem  solving.
R en ta l $4.30 90 m inu tes
P u rd u e  U n iversity
COM PU TERS A T WORK
V iew s th e  co m p u ter u nder a c tu a l  w orking  conditions, 
help ing  to  p ro d u ce  to y s , im proving  In stru c tio n  tec h ­
n iques  in school* . help ing  to  launch  spacesh ips; 
p re p a rin g  b e tte r -c a s tin g  ca k e  m ix e s , and helping 
m ak e  m o re  e ffic ien t is e  o f lu m b er. O n-location  
film ing  o ffe rs  th e  k u d  o f r e a lis m  im p o rtan t in 
re la t in g  co m puter study  to  w ork. C om m ent* by 
th e  people using  tb e  com p u ter .
C o lo r re n ta l  $14 12 m inu tes
B u s in e s s  E ducation  F ilm s
CO N C EPT O F  TH E CENTURY FOR MANU­
FACTURERS
A g ra p h ic  took a t  the fe a tu re s  and  functions of 
th e  ap p lied  sy s tem  fo r m a n u fa c tu re rs . Dem on­
s t r a t e s  tb e  e f fe c tiv e n e ss  of r e p o r ts  g en e ra te d  on 
th e  NCR C en tu ry  co m p u ter fo r  m a te r ia l  re q u ir e ­
m e n ts  p lanning and p roduc tion  schedu ling  and con­
tro l .
C o lo r  fre e  r e n u t  20 m inu tes 
N ational C ash  R eg is te r
CONTROL DATA AT CERN
C e ra  Is  the 13 -na tton  C e n tra l E uropean  O rg a n isa ­
tion fo r K ue lear R e& eircb  loca ted  n e a r  G enova, 
S w lts tr la n d . T he f i r s t  2 /3 ’s  o f th e  film  exp la ins 
th e  type o f w ork p e rfo rm e d  a t  CERN . th e  a r e a  
god  peop le , the unique s c ie n tif ic  e x p e rim e n ts , and 
th e  a r r a y  o f unusual uqulp tnent T he la s t  1 /3  is  
devo ted  to  how one of th e  w o r ld 's  l a rg e s t  and 
fa s te s t  c o m p u te rs , tb e  C o n tro l D ata $600, so lv es  
tb e  com plex  p ro b le m s s t  CERN by I ts  a m s s  lug 
sp e e d  and  a c c u ra c y . It a ls o  show s bow tb e  p e r i ­
p h e ra l  equipm ent in te r r e la te s  to  th e  m ain  con­
tro l
C o lo r  t r e e  re n ta l  23 m inu tes 
C o n tro l D ata
CONTROL REVOLUTION
T im  deve lopm en t o f th e  co m p u te r h a s  m ad s  p o ss ib le  
th e  a n to m s tlc  e o o tro l o f  ro u tin e  ta s k s  s a d  doeiAtan 
m ak lag  re la te d  to  th e  re c o rd in g , s to rin g , and  p ro c e e -  
s to g  o t  d a ta  In  g o v ern m e n t, lad a a try  an d  g e n e ra l  
b o s tn ao s . H E T -ta d lan a  U n iv ers ity .
R e n ta l f f  .40  JO m iao to o  
P /r a c n s s  U n iv ers ity
CONTROLLER-COM PUTER PARTNERSHIP 
How A m eric an  co m p u ter technology is  being  app lied  
to  th e  h e a r t  o f th e  iv U U o n  ay s te m , p e rm ittin g  
c o n tro lle r s  to  spend th e ir  t im e  m ak lac  v ita l fligh t 
d e c is io n s . w ith co m p u te rs  p e r fo rm in g  the ro u tin e  
c le r ic a l  ch o res .
F re e  re n ta l 9 m inutes 
F e d e ra l  A viation A dm in istra tio n
CRITICAL PATH
U sinc the butld tnc o f a  s e r v ic e  a ta t io n a s a n  e sa m p le . 
die o p era tio n s  technique o f 'c r i t i c a l  path* ik dem on­
s t ra te d  L ogically  a r ra n g e d  v isu a ls  en ab le  m anage* 
m en t to  re co g n ise  w hich o p e ra tio n s  m u s t b e  done 
consecu tive ly , which s im u ltan e o u sly , a n d w h ic h a fte r  
com pletion  o l som e p r io r  p h ase . C rew s  and  su p p lie rs  
can  then be p lanned , schedu led  an d  co n tro lled  so  
tha t a p ro je c t  can be com pleted  sm oo th ly  and  on 
tim e
1964 c o lo r re n ta l 85.75 Id  m inu tes 
M ountain P la in s  E ducational M edia Council
A CUSTOMER IS A CUSTOMER IS  A CUSTOMER 
T he s to ry  of N C R 's C en tra l Info rm ation  F ile  fo r 
banks D esigned to show how O F  a f fe c ts  bnnks 
and th e ir  c u s to m ers .
C o lo r f re e  re n ta l 30 m inu tes 
N ational C ash  R eg is te r
CUTTING THE QUEUE
T h is  explanation  o f tbe techn iques  of O p era tio n al 
R e se a rc h  show s bow it can  be u se d  to  an a ly ze  and 
ca lc u la te  tbe outcom e o f a ll p o ss ib le  c o u rs e s  of 
ac tio n . T be d e c is io n -m a k e r - -  w he ther be is  in 
gov ern m en t, tbe m ili ta ry , o r  in d u s try - -c a n  then 
m ake a dec isio n  based  no t on guessw ork  o r  hunches, 
but on fa r t  T he film  looks a t  one of the s im p le s t 
s t ru c tu re s  found In io d u s try . the in p u t-a e rv ire -  
output o r  '’queuing* s t ru c tu re  u sin g  two e x a m p le s  
a  s im p le  o ne , w ailing in the d o c to r’s  su rg e ry ; 
and  a  highly com plex one. the im p o rtin g  o f Iron 
o r e  F ro m  BBC -TV .
R eo tal 935 49 m inutes
T im e  L ife  F ilm s
D A C -t-R E A C T IV B  DISPLAYS 
About the expanded p o w e rs  of a  co m p u te r th a t 
re sp o n d s  in v isu a ls . H e re to fo re , co m p u te rs  could 
o p e ra te  only la  th e  language o f coded  n u m b ers . 
T h is  new co m p u te r sy s tem  h a s  b ro k e o  through 
tha t b a r r i e r ,  sod  can  a c tu a lly  w r ite  and  d ra w . 
O f p a r t ic u la r  value to giving co lleg e  s tu d en ts  s a  
in s ig h t in to  th e  technological w orld  into w hich they 
soon w ill be g raduating .
U  m in u te s  f r e e  re n ta l  
G e n e ra l M oto rs  C orp o ra tio n
T H E  DALLAS SYMPOSIUM
A d o cu e m en tary  on th e  f i r s t ,  o oe-com apoy  Bust* 
n e s s  E ffic iency  Sym posium , th e  film  i s  a  b r ie f  
Ipok a t  a l l  o f NCR’s  s y s te m s  an d  equipm ent. It 
i s  a  show ing of th e  b ro a d  sco p e  o f tbe NCR C o ­
o p era tio n s-
C o lo r f r e e  re n ta l 20 m inu tes 
N a tiona l C ash  R eg is te r
DATA COMMUNICATIONS
A sem in ar type film  and  rolleg** level tv s lp re se n ta *  
non  o l th e  desig n  c r i t e r i a .  t ra n sm is s io n  fa c il it ie s , 
te rm in a ls , vendor cona idera tK  a s  and  p ro g ram m in g  
re q u ire m e n ts  o f d a ta  co m m u n .ra tio n s . Package in ­
c ludes th re e  tex ts .
C o lo r F o r  s a le  fo r 9450. 48 m inutes
C om puter M ethods C o rp o ra tio n
DATA PROCSS8ING—INTRODUCTORY 
PRIN CIPLE*
In troduces data  p ro c ess in g  by i llu s tra tin g  how in fo r­
m ation is  s to re d  in  th e  ro w s, co lum ns, and  zones 
of the punched d a ta  c a rd .  D e m o n s tra tes  how  tbe 
'c a rd *  i s  d iv ided  in to  sp ec if ic  f ie ld s  to  handle 
m ultip le  b i ts  o f in fo rm ation . U ses  an im ation  to 
d e m o n s tra te  how a  b ru sh  and  r o l le r  re s d b o th a lp h a -  
b e tic  and n u m e ric  d a ta  o ff 'h e  c a rd . M oreland 
C o lo r re n ta l  96.50 14 m inutes
Indiana U n iversity
THE D EFENSE DOCUMENTATION CENTER
E xplains how governm en t a g e n c ie s , th e ir  c o n tra c to rs  
and g ra n te e s  m ay se c u re  co p ie s  o f re s e a r c h  and 
developm ent d ocum en ts , b ib li jg rap h ie a , an d  o th e r 
docum enta tion  a s s is ta n c v - w itb o u t  c o s t - - f ro m  the 
D efense D ocum entation C en te r 
C o lo r re n ta l  91.25 18 m inu tes
P u rd u e U n iversity
DEVELOPING TH E GEN ERA L EQUATION OF 
A CIRCLE
P a rtia lly  designed  by c o m p u te rs , show s the re la tion*  
s tu p  betw een r ig h t tr ia n g le s  and c i r c le s  w h e re  the 
ra d iu s  of tb e  c i r c le  i s  th e  hypotenuse o f th e  tn *  
angle T he developm ent o f th is re la tio n sh ip  through 
a n e n e s  of v isu a lly  ex c itin g  seq u e n ces  le a d s  to  the 
d isco v ery  o f the g e n e ra l  v q ia tio n  fo r a c irc le . 
BFA
1969 c o lo r re n ta l 98 .00  !2  m inutes
S y rac u se  U n iversity
DEV ELOPM ENT PROCESS
D e m o n stra tes  how p ro g ram m ed  in s tru c tio n  is  d e ­
veloped  on th e  b a s ts  o t  s tu d en t p e rfo rm an c e . D e s­
c r ib e s  th e  v a r io u s  s te p s  involved in design ing  a 
p ro g ram : sp ec if ica tio n  o f o b jec tiv e s , p re p a ra tio n  of 
c r i te r io n  f r a m e s  and tea ch in g  f ra m e s , individual 
and  g ro u p  try o u ts . E m p h as ize s  the n e c e ss ity  of 
re v is io n  m  lig h t of s tuden t re a c tio n  and lea rn in g  
p ro b lem s. (D uA rt)
C o lo r  re n ta l  94 00 19 m inutes 
S y rac u se  U n iv ers ity
DIGITAL COM PUTERS
R ev ea ls  tbe 'w h a t, how, and why* o f d ig ita l co m ­
puting  today. So te s t  i s  th e  sp ee d  o f th e sa  c o m p u te rs  
m c re a s la g . th a t th e  fu tu re  w i.l find m ach ines p e r ­
fo rm ing  c a lc u la tio n s  in  n a n o -seco n d s , w hile  th e ir  
s iz e  w ill b e  re d u ced  to  tha t o f a  d e sk  c a lcu la to r. 
F e a tu re s  m agne tic  d ru m s  and  c o r e s ,  random  a c c e s s , 
so lid  s ta te , r e a l  t im e  operati>M>, c a rd - to - ta p e  con­
v ers io n , and  m any o th e r  c h a ra c te r is t ic s .
C o lo r re n ta l  96 .50  24 m inu tes 
S y rac u se  U n iv ers ity
DIGITAL COM PUTER PROGRAMMING 
INTRODUCTION TO  PIN T TOR THE R P C -4000 
rtu- language <>| tin* com puter end ihe d eta iled  •  
the eon ipu ter u»rf> inloriniiuuA  bUppiirO it 
R ental 96 00 M imnuien 
P urdue t'rm <*r»m
DIGITAL COM PUTER TECHNIQUES:
COM PUTER LOGIC, PART 1 
BINARY NUMBERS
E xplains by m ea n s of an im atm o  the b in ary  num ber 
s y s tem . D efines th e  s e v e ra l  m eanings of logic a s  
app lied  to  c o m p u te rs , show s the d iffe ren c e  betw een 
th e  d ec im a l an d  b in a ry  n u m b ers  s y s te m s , exp la ins 
how b in ary  n u m b e rs  a r e  co n s tru c te d  and bow a r t tb -  
m e tic a l o p e ra tio n s  a r e  p e rfo rm e d  w ith them  C ite s  
ex a m p le s  of code v a r ia t io n s  o f tbe b in a ry  sy stem . 
1962 c o lo r  13 m in u te s  r e n a l  $3.90 
U n iversity  of Illin o is
DIGITAL COM PU TER TECHNIQUES 
COM PUTER LOGIC, PART <
LOGIC ELEM ENTS
Shows tbe b a s ic  U S. M ilita ry  s tan d ard  sym buls 
nf th e  logic e le m e n ts  o f co m p u te rs  a s  an  intro* 
d u rtto n  to  d i f i ta l  co m p u ter log ic sym botofy . Shows 
the log ic e le m e n ts  AND. OR. NOR. DELAY. IN­
V ERTER. F L IP -F L O P  and th e  way they function 
in handling e le c tro n ic  s ig n als  
1962 c o lo r r e n a l  S3 90 13 m inu tes
U niversity  of Illin o is
DIGITAL COM PUTER TECHNIQUES 
COM PUTER UNITS
D isc u sse s  in an  in tro d u c to ry  way th e  m a)o r un its  
of a d ig ita l co m p u te r . O e sc rib e s  tbe Input unit 
and bow it r e a d s  the p ro b lem  d a ta  and  in s tru c tio n s , 
the output un it and  bow it d e liv e r s  p ro b lem  so lu ­
tions In so m e fo rm  o f output m edium , tb e  a r i t h ­
m etic  un it and  how i ts  b asic  com ponents w ork, and 
the co n tro l u n it and  tbe p u rp o se  o f sequencing , 
c locking , and tim ing .
1962 c o lo r r e n a l  $5-70 23 m inutes
U niversity  of Illin o is
DIGITAL COM PU TER TECHNIQUES 
INTRODUCTION
A g e n e ra l in troduction  to d lg iu l  c o m p u te rs , tbe film  
ex p la in s  tb e  h is to r ic a l  o r ig in s  c f  c a lcu la tin g  d ev ic es , 
po in ts out tb e  d iffe re n c e s  betw een analog  an d  d lg iu l  
co m p u te rs , and  d is c u s s e s  ih e  p rin c ip le  s te p s  in ­
volved in tb e  so lu tio n  o l  p ro b le m s su b je c t to tbe 
d ig ita l com puting  p ro c e s s .
1962 c o lo r r e n a l  $4 00 1? m inu tes
U niv ers ity  o f Illin o is
DIGITAL CO M PU TER TECHNIQUE*
LOGIC ELEM EN T CIRCUIT*
Illu s tra te d  bow s o lid  s a t e  e le c tro n ic s  a r e  u se d  in 
m o d ern  c o m p u te rs . Shows d ia g ra m s  fo r  d iode c i r ­
c u its , tb e  P -N - P  t r a n s i to r .  and  1U u s e  in  AND. OR, 
NOR IN VERTER an d  F L IP -F L O P  g a te s . Show s bow 
the c i r c u i ts  h and le  tb e  Input s ig n a ls  o f btgb  and ,' 
o r  low vo ltage  re p re s e n tin g  b in a ry  o n e 's  an d  b in ary  
z e ro ’s  re sp e c tiv e ly .
1962 c o lo r  r e n a l  $4 .00  17 m inu tes 
U n iv ers ity  o f Illin o is
DIGITAL COM PUTER TECHNIQUES 
PROGRAMMING
D e fie rs  com puter |ir jg rs tn m m g . exp la ins whai is  
m ean t by ana lysing  lh -  p ro b lem , show s bow x s im ple  
flow c h a r t  i s  p ie p u re d  with sym bols and g ives 
th e ir  m eaning , and  ibow s bow in s tru c tio n s  to the 
c o m p u ter a r e  coded ir> com puter language 
1M 2 c o lo r  r e n u i  43 $0 14 m inutes 
U n iv ers ity  o f Illin o is
D IRECT ACCESS STORAGE 
T h is  film  s e r v e s  a s  an  in troduction  to  tbe su b jec t 
o f d is k s , d ra m s , and  o th e r  d i re c t  n cc ea a  d ev ices . 
T hrough  fiat u s e  o f an im atio n  and  live  footage of an  
a i r l in e  r e s e rv a tio n  sy s te m  la  o p era tio n , tb e  film  
d e p ic ts  tb e  m a jo r  d iffe re n c e s  betw een d ire c t  a c c e ss  
d e v ic e s  aod  tra d it io n a l  ta p e  sy s te m s .
C o lo r fo r s a le  fo r $200. 17 m tau tea
C om pute r M ethods C o rp o ra tio n
DISCOVERING ELECTRONIC MUSIC 
In ib is  ag e  n f technology, it  i s  not su rp r is in g  that 
m u sic  is  being  s tro n g ly  Influenced by e le c tro n ic s . 
T h is  film  show s us  s  Mtietbing of the physica l b a s is  
o f m u sic  and  bow u  ca n  b e  c r e a te d  and  a lte re d  
by e le c tro n ic  m ea n s. We s e e  the sound sy n th es ize r 
a o d  le a rn  o f i t s  ra p a c ity  to  c re a te . We s e e  tbe 
sy n th e s iz e r  tm iu tin g  m u s ic a l in s tru m en ts . We 
le a rn  about c o m p u te r -c o n tro lle d  m usic  and  watch 
a  com position  being  c r e a te d  by a  com puter. BFA 
1970 c o lo r re n ta l 113.00 23 m inutes
S y rac u se  U n iv ers ity
DO NOT PO LD . ST A P L E , SPINDLE OR 
M UTILATE: LABOR RELATION*
P o r t r a i t  o f ag ing  local union le a d e r  who view s 
c ha aging a ttitu d e s  am . p ra c tic e s  in b is  m ill. Unable 
to  k ee p  up w ith ch a n g es, be i s  faced  with em ployee 
u n re s t  and co n flic t w uh younger g en era tio n . E lec ­
tion is  held: the old m an , w hose p la tfo rm  s t r e s s e s  
s o lid a ri ty  w ith in  union , involvem ent by a l t ,  opposes 
fo rm e r  loyal s u p p o r t i r  w hose e m p h a sis  h as  sh ifted  
to  au tom ation , d e p e rs tn a liz a tlo n . Open coding. P r o ­
duced  by tb e  N atiot.al F ilm  B oard  o f Canada. 
1966 r e n a l  $10 50 50 m inu tes
P e e o sy lv x o a  S a t e  U n iv ers ity
DONALD W  MATHMAGIC LAND 
P ro o f th a t m a th  n re o  po t n e c e s s a r ily  be du ll and 
b o rin g . Donald Duck le a rn a  tbe im p o rtan ce  of 
m a th em a tics  fro m  the e a s ly  G re e k s  who d isco v ered  
so m e o f i t s  b a s ic  p r l r c ip le s  L a te r  seq u e n ces  show 
bow th e se  p r in c ip le s  a r e  re la te d  to  m u sic , a r t ,  
a r c h i te c tu re ,  m ec h an ics , s p o r ts ,  and o th e r  p h ase s  
o f o u r  d a ily  liv es . B oth an im atio n  and  live  ac tion  
photography a r e  u sed . D isney.
C o lo r r e n a l  $6 .75 . 27 m in u tes  
S y ra c u se  U n iversity
EA RLIEST NUMBERS
U o d e rsu e d ia g  N um ber S e r ie s .  Show’s  m an ’s  D ra t 
e f fo rt  to  coun t w ith sy m b o ls , an d  d e m o n s tra te s  bow 
Egyptian  and  B abylonian  m a th e m a tic s  have c o n tr ib u ­
te d  to  o u r  p re s e n t  n u m b er n y slam .
R en te l $6.00. 30 m inu tes 
S y ra c u se  U n iv ers ity
■ABLY W AM KING
T he V e te ran s  A dm in istra tion  H osp ita l. Id M innes- 
p o lls . M innesota, now h a s  odd of the m o il  ex tensive  
c o m p u te rise d  pa tien t-m o n ito rin g  se tu p s  u  th e  nation 
A C ontro l Data 3300 co m p u te r , by p e rfo rm in g  sep a - 
r a t*  functions s im u ltan e o u sly , la  a s s is t in g  th e  V,A. 
H ospital s ta ff  la  sav ing  l iv e s . W hile th e  co m p u te r is  
ana lysing  m onitored  d a ta  fro m  p a tie n ts  ta  th e  in ­
ten s iv e  r a r e  w ard , it  la  a ls o  con tinually  ca lcu la tin g , 
during  su rg e ry , the p a tie n t’s  c a rd ia c  output and 
o th e r  v ital in form ation .
C o lo r f r e e  re n ta l 23 m in u tes  
C ontro l Data
EDGE O P ABUNDANCE
B rit is h  te lev is ion  e x p lo re s  th e  fa r - re a c h in g  ec o - 
n o m ir and so c ia l co n se q u en ce s  o f th e  in c re asin g ly  
au tom ated  and co m p u te r -o rie n te d  s o r l r ty  in th e  
United S ta tes  and the p o ss ib le  e f fe c ts  of th is  techno­
logy on tra in in g , le is u re , and  A m eric an  values NET 
R ental SIS 00 SO m inutes 
S y rac u se  U niversity
EDUCATION’S NEW LOOM
C u rricu lu m  innovations in  th e  L an sin g  M etropo litan  
a r e a  du rin g  the schoo l y e a r  1969-1966. V ocational 
education  p ro g ram s; a r t  c u rr ic u lu m ; c lo sed  c i rc u i t  
te lev is io n : b u s in ess  education ; food s e r v ic e s .
R en tal 91.00 29 m inutes
U niversity  of Michigan
ELECTRONIC COM PUTER* AMD A P P U E D  
MATHEMATICS
U se s  an im ation  and l iv e -a c tlo n  photograph? to  d e s ­
c r ib e  the e le c tro n ic  c ire p o te r , i t s  o p e ra tio n , func­
tio n s, app lica tions in in d u s try  a n a  c o m m e rc e , m ath ­
e m a tic a l b a s is , and th e  b a s ic  u n its  o f  w hich i t  is  
com posed . B riefly  re v ie w s  th e  ty p es  o f  co m p u te rs  
and  show s how the b in a ry  sy s tem  is  u sed  in  co m ­
p u te rs . D iscu sse s  the fu tu re  o f co m p u te rs  in a 
com plex  so c ie ty , and in d ic a te s  th e  ty p es  of yobs 
co m p u te rs  can  p e rfo rm .
1967 c o lo r  re n ta l  97 .90  23 m inu tes
M ountain P la in s  Educational M edia C ouncil
ELECTRONIC COM PU TER* IM PROVE 
MANAGEMENT CONTROL
U tilisa tio n  o f m ach ines ta  e ffic ien t p roduc tion  co n ­
t ro l  sy s tem  shown by an im atio n  technique re d u c e s  
co m p lex itie s  o f th e  su b je c t m a t te r  to  e o a c ise  p ro ­
c e d u re s . M ethods of app ly ing  e le c tro n ic  d a ta  p ro ­
ce s s in g  to  p ro b lem s o f  m anagem ent.
1957 c o lo r  re n ta l  96-40 15 m inu tes
Pennsy lvan ia S ta te  U n iv ers ity
ELECTRONIC LABYRINTH
1994 and  2001 find e c h o e s  in  a  d re a m -lik e  world 
w bero  s c ie n c e  se e k s  to  do m in a te  m an , who bec o m es 
a n  o b jec t o f ex p erim en ta tio n  an d  d e b n m sa itir to n . 
C a m e ra  techn iques, so u n d tra c k , an d  fra g m e n ts  o f 
s u b tit le s  s a g g e s t d o cu m e n ta ry  footage o f  moon 
launchings.
C o lo r 1970 re n ta l  99 .60  17 m in u tes
P en n sy lv an ia  S ta te  U n iv ers ity
ELECTRONIC* AT WORK
Anim ation e sp ta ia a  b a s ic  functions o f e le c t ro a ir  
lubes, In d u s tria l sc e n e s  show a ip lle a tlo n s  to  in d u s­
tr ia l  p ro c e s s e s  W esUaghouse 
1943 re n ta l  94.60 20 minute.-t
P ennsylvania S a t e  U n iv ers ity
ELECTRON* AT WORK
D em onstra tion  p ro v e s  th e  e x is ten c e  o f e le c tro n s  
and  re v e a ls  so m e o f th e ir  c h a ra c te r is t ic s .  E xp lains 
th e  re la tio n  o f  e le c tro n s  to  s te m s  and show s how 
e le c tro n ic  pow er I s  co n tro lled  and  pu t to  o s c  in 
e le c tro n ic  co m p u te rs . F ro m  ‘h e  B as ic  P h y s ic a l 
S cience S e r ie s . E8F
1961 c o lo r  re n ta l  96 .00  14 m iau tes
U niv ers ity  o f S outhern  C a lifo rn ia
ELEMENTARY PRD tC IPLES O F ANALOG COM ­
PUTER*
How the analog  com puter g u ides  a n t i - a ir c ra f t  m is* -  
lea ; the advan tages o f  co m p u ters ; d tffe re a c e s  b e ­
tw een d ig ita l co m p u te rs  an d  analog  c o m p u te rs ; how 
a a  analog  co m p u ter w orks. (US A rm y)
R en tal 91 .50  29 m iau tes
U n iv ers ity  o f  M ichigan
ENGINE AT T H E  DOOR
T he in te re s tin g  qu estio n . “ W ill m ach ines  e v e r  run  
m a n ? ' la  d isc u sse d  in  te rm s  of m a n 's  re sp o n s ib ility  
fo r ihe w ise and  b en efic ia l u se  o f s c ie n c e  and  of 
technology and lea d s  to  th e  conclusion  th a t It i s  m an, 
not m ac h in e s , who d e te rm in e s  what is  to  be done 
N E T -lndtana U n iversity  
R en tal 95 .40  30 m inu tes 
S y rac u se  U n iv ers ity
ESS.. A TOUCH O P TOMORROW 
T h is  docum en ta ry  film  examine!* e le c tro a ir  sw itc h ­
ing sy s te m s . T ra c e s  the developm ent o f  th e se  
sy s te m s  in  te rm s  o f th e  team w ork  and  p e rso n n e l 
o f W e ste rn  E le c tr ic , B ell L ab s , and  B e ll T e le ­
phone C om panies.
C o lo r I t  m iau tes  f r e e  re o ta l 
B ell T elephone Company
EVOLUTION O F THE GRAND CANYON 
Equipm ent D a ta g rsp b is  4020. IBM 960 /67 . S ource : 
D r. H enry  P o llack . U a iv e rs lt)  o f M ichigan. D r. 
P o llack  h a s  p ro g ram m ed  th e  IBM 3 60 /67  to  s im u ­
la te  th e  e ro s to e a l  p ro c e s s  m ath em a tica lly , tak ing  
in to  accoun t th e  d iffe re n t k lxds o f  ro c k  la y e rs  
exposed  in  th e  ca n y o n 's  and  th e ir  vary ing  d e g re e s  
of re s is ta n c e  to  bein g  w orn  aw ay. O utput fro m  the 
co m p u ter ca n  b e  in m ath em a tica l te r m s  o r  in 
g rap b le  fo rm —a  s e r ie s  o f l la e  d ra w in g s re p re se n tin g  
su c c e s s iv e  s ta g e s  o f  e ro s io n . S im ula tions  o f  th is  
n a tu re  h e lp  g eo lo g is ts  v isu a lis e  th e  geom orpho log tca l 
p ro c e s s e s  Involved In s t r e a m  e ro s io n  in  th is  c a s e ,  
ih e  e ro s io n  th a t c a rv e d  th e  g re a t  ch a sm  in  N o rth ­
w est A risoua .
F r e e  re n ta l  I m inu te s i le n t  film  m ad e  Sep  69 
U se rs  o f  A utom atic In fo rm ation  D isp lay  Equipm ent
FILC ORGANIZATION METHODS
Thr«»ugh tht* un** of an im ation  an<l live n a rra tio n  
th is film  mirodM«'oh th t* fu tu r* |> r» g ram m * ru r* iu i> - 
m  to  the it-rhmquex of t u u  n to rag e  ne d irw  I at-**-** 
M urage device* Although the film  tv*elf-r<«tain«-<1 
and can b e u a e d x e p u ra te ly .tn a a lo g ir a l  ru n im u a tn tt 
of th e  x u b jr i t  m a tte r  of lb* film . D ire c t A tm .*  
Storage.
C olor fo r s a le  fo r 9ZQ0. 19 m inu tes
C om puter Methods C orpora tion
TH E FOUR DAY W ICK
By the y ea r 2000. e x p e rt*  p re d ic t s  s ta n d a rd  30* 
hour w eek, a th re e  ra y  w eekend T h is  fllm exam iA fs 
th e  c ru x e s  of th is  in c re a s e  in  le is u re  tim e* •au to ­
m ation . un ions, and e a r ly  re tir e m e n t.
P roduced  by CHS News fo r ihe " l i s t  C en tu ry ” 
TV S e rie s
C o lo r re n ta l  $10 SO m inutea 
C o n ie m p n ra ry /M rG ra w  H ill
FOIE LOBE MANAGKUENT FA RT II 
COMPUTER INSTALLATIONS 
E n g in ee rs  o f the A tom ic E nergy  C om m ission  d i s ­
c u ss  th e  p ro b lem s o f f i r e  p ro tec tio n  o f da ta  p ro ­
c e ss in g  in s ta lla tio n s . Specific  m ethods a r e  included, 
fo r th e  building b ousing  the co m p u ter and  fo r the 
com puter room  s a d  the co m p u te r i t s e l f  
1969 f r e e  r e n ts ’- 20 m in u tes  
United S ta te s  Atom ic E nergy  C om m ission
PLOW PROCESS CHART (0 )
T he p ro c ess in g  o f an  ex p en se  check  re q u is itio n  
s e r v e s  a s  th e  v eh ic le  fo r  teach ing  th e  c re a tio n  of 
a Flow P ro c e ss  C h art. Although a fo rm  i s  followed 
in th is  film , the su b jec t i s  t re a te d  la  such  a  way 
that the techniques taught can b e  e a s ily  adap ted  to 
flow ch a rtin g  sa y  a p p ro p ria te  su b jec t. All o f the 
b a s ic  p rin c ip le s  a r e  taugh t w ith em p h a sis  on c l a r i ­
fica tio n  o f com m on e r r o r s  m ade in  c h a rtin g . P ro p er 
u se  o f th e  notes co lum n Is  Il lu s tra te d  in d e ta il. 
Union Bank. F ilm  la  No. 8090.
C o lo r 20 m inu tes R en tal to  co lleg e s  and  u n i­
v e r s i t ie s  i s  H  lo r  S d ay s , to  n o n -m em b e rs  of 
th e  In d u s tria l M anagem ent S ociety . 915.
In d u s tria l M anagem ent Society
FLOW  PROCESS CHART AND HOW TO  USE IT 
Shows w hat a  flow p ro c e s s  c h a r t  i s .  bow it should 
be m ark e d , w hat th e  sy m b o ls  m ea n , and  bow to  u se  
th e  c h a r t  to  im p ro v e th e  job. T h en  It p ic tu re s  iq 
an im ation  the so ld ie r  who le a rn s  to  do h is  d a ily  
shav ing  m ocb m o re  effic ien tly  a f te r  b e  s to p s  to 
an a ly se  h is  inefficien t m ethods by m ean s of a  flu* 
p ro c e s s  c h a rt.
C o lo r re n ta l  94.90 15 m inutes
Indiana U niversity
POCU8-IC L  COMPUTER GENERATED 
MOVIE
T h is  film  i l lu s t ra te s  an im atio n  and  g ra p h ic  c a p a ­
b il it ie s  o f FORTRAN ro u tin es  u se d  by A tlas  C om ­
pu te r L ab o ra to ry  on an  ICL C om pute r and output 
on a  Da tag  ra  ph is 4020.
Sound on th is  film  i s  MAGNETIC.
F re e  re n ta l  7 m iau tes
U se rs  o f  A utom atic In fo rm ation  D isp lay  Equipm ent
T H E  GREEN U G H T
A co n te m p o ra ry  io«A a t  th e  m o d ern  co m p u te rise d  
off ic e . C o m p a riso n  o f o ld  an d  new  m ethods of 
g a th e rin g  so d  s to rin g  In fo rm ation  S tr e s s e s  Ihe 
u se fu ln e ss  o f  le a rn e d  s k i l l s  in  p u rsu in g  an  office 
c a r e e r .  (W illard )
C o lo r  re n ta l  914.CO 14 m iau tes  
B u s in e ss  E duca tion  F ilm s
GROATS-GRAPHIC O U T PU T 081 TH E ATLAS 
COM PU TER USING TH E 4020 
T h is  film  illu s tra U -s  s o m e  o f the b a s ic  fa c il it ie s  
in  the G ro a ts  ALGOL sy s te m  fo r produc ing  con­
ventional p lo ts  and  n o v ie s .  A m anual o f th e  sy s tem  
is  av a ila b le  fro m  t i e  A tlas  C o m p u te r L ab o ra to ry . 
A p a p e r  ab o u t the G ro a ts  p ackage is  published  
in  UAIDS 1949 p ro c eed in g s.
F r e e  re n ta l  15 m -nu tes s i le n t  film
U s e rs  o f  A u tom atic In fo rm atio n  D isplay Equipm ent
GROWING
A ro m p u te r -a n im a to d  film  dep ic tin g  grow th . P r o ­
v id e s  an  o pportun ity  to  beco m e acquain ted  with 
co m p u te r an im atio n  G row th  i s  about l ife  and  th e  
m u ltitu d es  of e x p e rie n c e s  th a t  m ak e  liv ing  w hat it  
i s  fo r  ea ch  ind iv idual. D iscu ssio n  needed  io ea c h  u se  
to  in te rp r e t  film  In te r r a s  o f  p a s t  e tp e r ie n e e  of 
th e  g ro u p  w atching  it. EBEC 
1969 c o lo r re o ta l 93 .00  7 m inu tes
U n iv ers ity  o f M ichlgm
GUIDANCE AND NAVIGATION 
P re s e n ts  a  r e p o r t  o f th e  in tr ic a te  p ro b lem s of 
gu id ing  (he A m eric an  a s tro n a u ts  o a  th e ir  voyages 
an d  th e  w ays in  w hich th e se  p ro b le m s  a r e  so lved . 
Shows the sp e c ia l  tech n iq u es  u se d  to  gu ide v eh ic le s  
and  s p a c e c ra f t  fro m  e a r th  to  th e  moon and  back. 
R en ts) f r e e  ex c ep t fo r r e tu r n  p o stag e  6 1 /2  m is . 
N ational A eronau tic*  and  S pace  A dm in istra tio n
HARMONIC PHASORS
A co m p u te r p ao tom im e d esig n ed  fo r u se  a s a te a c h in g  
a id  to  d e m o n s tra te  so m e id e a s  re le v an t to  the 
re p re s e n ta tio n  o f s in u so id a l s ig n a ls  by ro ta tin g . 
(B e ll T elephone L ab n -C o ro n et)
1966 re n ta l 910 fo r 3 d a y s  s i le n t  film  
K ent S ta te  U n iv ers it)
FO R CE. MAES AND MOTION
B ell L a b o ra to rie s . I l lu s t r a te s  Newton;* L aw s in
v ario u s  sy s te m s  and w ith  v a r io u s  o b je c ts . E xce llen t
a s  a  d em o n stra tio n  o f co m p u te r an im atio n . C ontent
su ita b le  fo r fresh m an  o r  so p h o m o re  c o lleg e  p h y sics
c o u rse s .
F r e e  re n ta l  10 m iau tes
U serii o f A utom atic In form ation  D isp lay  Equip.
HOU9E O F SCIENCE
N ot only  d o e t  th is  film  show  th e  developm ent of 
s c ie n c e  and n a tu ra l  ph ilosophy, i t  s i  so  d isp e ls  m any 
illu s io n *  co n cern in g  th e  l im ita tio n s  o f th e  fteId. 
S c ien tific  p ro c e d u re  Is  show n to  b e  s  n a tu ra l 
p r o r e s s  a r is in g  ou t o f m a n 's  c u r io s ity  about the 
w o rld  he l iv e s  la . sou  ou t o f th e  in c re a s in g  confidence 
w hich  u n d ers ta n d in g  b rin g s . T h is  is  a s la g le  s e r e e s  
v e r s io o  o f th e  m u lu -s c re e n  p re se n ta tio n  to  th e  U.S. 
S c ieo c e  E xhib it a t  S ea ttle .
C o lo r  F r e e  ex c ep t fo r  r e tu r n  p o s tag e  14 a im r te s  
IBM
HOW DO YOU COUNT?
T k li  d im  show s tha t o u r  fa m ilia r  pum bvr sy s tem  
b ase d  on dm  la but on* o f m any p o ss ib le  n um ber 
sy stem *  th st could be u sed  fo r  counting It lllua> 
( ra te *  how item s ro u ld  bo counted  aa d  no ta ted  tn 
i a m  3. baa*  4, baa* 10. baaa 12. and  fin a lly  b o ar 
2. o r  b in ary  sy stem  T he la t te r  ta  show n lo bv 
the num ber sy s tem  of c o m p u te rs  IFB  
C olor 1983 r t n u l  M  75 12 m inu tes
U niv ers ity  of U io n aa o u
IMAGE METHOD* U t ELECTROSTATIC*
S o u re r Ronald B lum . U a tv e rs l 'y  o f Chicago. A r- 
Kuane N ational Lab* T he com putation aod pro* 
d u n u m  «»l a ro m p u irr-a n im a te d  film  la  d esc rib ed  
The film  d ep ic ts  a point ch a rg e  alowly approached  
by a 11 g rounded conducting sp h ere , and t )  an 
ungrouodad conducting sp h ere  
C olor Ira*  re n ta l  2 n  m u tes  a tleo t film
L S ers  of A utom atic Inform ation  D isp lay  Equipm ent
HOW TO SUCCEED WITHOUT REALLY PLYING
Young FAA a i r  tra f f ic  c o n tro lle r* , m an and  wom an, 
ta il it  lik a  it  ta  in th is  unusual b e h in d -th e -sc e n e s  
look a t  one of a v ia tio n 's  raoal challeng ing  c a r a a r s .  
A ctual c o n tro l le r s  s t a r  tn th is  film  th a t d e s c r ib e s  
what a i r  tra f f ic  co n tro l o ffe rs  a s  a p ro fe ss io n , and 
how i t  p ro v id e s  ra p id  c a r e e r  ad v an cem en t, pro* 
(e s s io n a l s ta tu s ,  high  p ay . an d  a  re w ard in g  se n se  
of p e rso n a l ach ievem en t. E sp ec ia lly  recom m ended  
for te lev is io n , high sch o o ls , co lleg e s , an d .m ilita ry  
se p a ra tio n  c e n te rs  
1970 re n ta l f r e e  21 m inu tes 
F e d e ra l  A viation A dm in istra tio n
THE HUMAN FACTOR
H e re  we s e e  two c a se  h is to r ie s  tn  w hich the 
techn iques of O p era tio n al R e s e a rc h  w e re  app lied  to 
hum an p ro b lem s. In one. a  m a th em a tica l a n a ly sis  
of d is ta n c e  fro m  hom e to  w ork  show ed th a t lab o r 
w aste a t  a  coal m ine w as g re a tly  in c re a se d  when 
the m en w orked m o re  than a c e r ta in  d is ta n c e  aw ay 
In a n o th e r . O R  found tha t h o sp ita ls  w ith a  high 
tu rn o v e r r a te  had Inadequate com m unica tion  be* 
tw een m anagem ent and lab o r. O r d e rs  p a s se d  down 
the h ie ra rc h y  but in fo rm a tio n  and  q u es tio n s  d id n 't 
p a s s  up. T h e  film  a lso  looks a t  the fu tu re  p o ten tia l 
of O p e ra tio n s  R e se a rc h  tn a d v e rtis in g , governm en t, 
tra n sp o r ta tio n  aad  econom ic p lanning in c e n tra l  
gov ern m en t. F ro m  BBC-TV 
R ental $35 45 m inutes
T im e  L ife  F ilm s
HUMAN RELATIONS AND T H E  D P  MANAGER 
D eals  w ith the "people*  a s p e c ts  of runn ing  a  da ta  
p ro c e s s in g  in s ta lla tio n  A v a ilab le  from  DPMA D m * 
slun  V ice P re s id e n ts  fo r a  f r e e  o se -H m e showing. 
F o r l i s t  of c u r re n t  V ic e -P re s id e n ts , w r ite  DPMA. 
C o lo r 30 m inu tes f r e e  re n ta l
IM PULSE '90
A look a t  th e  c a sh le s s  and c h e c k le ss  w orld  of 
the fu tu re  w ith  a  U n iv ersa l C re d it  C a rd  handling 
a ll spending and borrow ing  tra n sa c tio n s  using  a 
com puter.
F r e e  re n ta l  2S m iau tes  
M odern T alk in g  P ic tu re  S erv ice
INCREDIBLE MACHINE
Shows so m e of the ways that d e ll  Telephone lab  
s c ie n tis ts  u se  co m p u ters  in com m unications r e ­
se a rc h . C om pute r g en e ra te d  m ov ies, photographs, 
m usic and  sp eech  a r e  m clu d ed --ib e  e n tire  s c o r e  
of th e  film  w as p roduced  on a com puter 
1909 c o lo r  f r e e  re n ta l  15 m l lu tes  
B ell S ystem  Telephone O ffices
INDUSTRIAL REVOLUTION
C o n tra s ts  the in d u s tr ia l p ro g r e s s  o f the p a s t 200 
y e a rs  w ith th e  slow  advance du rin g  preced ing  
c e n tu rie s  E xp lains hnw an  in c re as in g ly  h ig h er 
s tan d ard  of liv ing  h a s  re su lte d  fro m  the con tribu tion  
of la b o r-sa v in g  m ach in es , m ass  p roduc tion  tec h n i­
ques . ra p id  com m unication  d e v i te s ,  and fa s t t r a n s ­
p o rta tio n  fa c il it ie s  Ency B rita n  l ie s  F ilm .
R ental $3 50 I I  m inutes 
S y rac u se  U n iversity
INDUSTRIES O F TH E FUTURE 
In th e  2 1 s t c e n tu ry , ro b o ts  su ch  a s  “U ntm ate* 
will be tra in e d  to  do m any joos tha t m an cannot 
o r  should no« do. T he u se  of s c ie n c e s , su ch  as  
f lu id irs . sy n th e tic s , m ic ro e le c tro n ic s , and m agneto- 
hydrodynaretcs will be extended. CBS 
C o lo r re n ta l  97.65 23 m inu tes 
U n iversity  of M innesota
HYPOTHESIS BETA
T h is  c a rto o n , w ithout n a r ra tio n , bu t w ith e x p re s s iv e  
sound e f fe c ts , p lay s  ou t a d ra m a  th a t tak e s  p lace  
e n tire ly  on a  co m p u te r c a rd . An iso la te d  p e r fo ra ­
tion c r e a te s  havoc ou t o f  s h e e r  boredom  betw een 
re ad in g s . (S oclete d e s  F ilm  O rxeaux-M cG raw  H ill) 
1905 c o lo r  re n ta l  93- 7 m in u te s
K ent S ta te  U n iv ers ity
IF  Y O U 'RE READY
A im ed a t  high schoo l s tu d e n ts , th is  film  show s th e  
im p o rtan ce  oC education  in  th e  b u s in e s s  w o rld  o f 
to ia y  and  how c o u r s e s  o ffe re d  by th e  sch o o ls  a r e  
v ita l  fa c to r s  la  s e c u rin g  w orthw hile em ploym ent 
a f te r  g ra duation .
C o lo r F o r  s a le  fo r  960.00. 19 m in u tes  
M cD onnell D ouglas C o rp o ra tio n
INFORMATION EXPLOSION 
S p ir it o f revo lu tion  la  hum an com m unication  m ak e s 
i t  p o ss ib le  (o r any in fo rm a tio n , v e rb a l  o r  p ic to ria l , 
to be s to re d , d u p lica ted , t r a n s f e r r e d ,  o r  tra n sfo rm e d , 
d is tr ib u te d  and  re c e iv e d  o v er g re a t  d is ta n c e s . U ti l i­
za tion  and  p ro c e s s in g  o f th e  in fo rm ation ; I ts  e ffec ts  
upon the liv e s  of ch ild re n . Pen  tu to re d  a r e  E d g ar 
D ale. W illiam  S ch ra m m , G ilb e rt S e ld e r , M arsh a ll 
M cLuhan, an d  K eith  T y le r . OSU 
1907 c o lo r  re n ta l  97 .40  33 m in u tes
P ennsy lvan ia  S ta te  U n iv ers ity
TH E INFORMATION MACHINE 
A s o p h is tic a te d , am using  a c co u n t o f th e  deve lop ­
m ent o f th e  e le c tro n ic  co m p u te r beginning w ith 
p rim itiv e  m an aod ending w ith th e  adven t o f  m achine 
sim u la tio n . C o lo rfu l and  Im ag in a tiv e , t h i s  film  is  
an  e ffec tiv e  co m m unica tions  d ev ic e  fo r  exp la in ing  
the n a tu re  o f  d a ta  p ro c e ss in g . F o r  ad u lt au d ien ces  
aad  school g ro u p s , ju n io r high  and  above.
C o lo r F re e  e x c e p t fo r  r e tu r n  p o s tag e  10 m inu tes 
UU2
INFORMATION RETRIEVAL
How a  th e o re tic a l bui ty p ica l U r* *  com pany so lves  
it* roasmuA ieiUoft p rob lem *  bjr adopting m odern 
in fo rm atio n  re tr ie v a l  procedure*- ua iagciM vrntum al 
IBM data  p ro c ess in g  sy s tem *  D e a lt  with KWIC 
re s e a r c h  p ro je c t re tr ie v a l .  SDI. docum ent re tr ie v a l ,  
and  ak lll indexing N ew tfilm  USA 
C olor r e a ls !  ( 4  50 I t  m uiute*
I 'D iw riii j i  o f M ichigan
INQUIRY
A look a l  e le c tro n ic  equ ipm ent to  a b so rb  aad  pro* 
c a a a  info rm ation .
1113 c o lo r fra*  ra a ta l  17 n t o d n  
D e p artm en t o f tbe A ir F o re e
IN TEGRATED DATA PROCESSING 
Through s te p  by s te p  se q u e n ces , p o r tra y s  m  non* 
techn ica l te rm s  tb e  m any com poneata o f in teg ra te d  
d ata  p ro c e ss in g  and the v a r io u s  w ays Jt m ay be 
in c o rp o ra te d  Into an  e f f ic ie n t m o d em  d a u  pro* 
c e s s io f  sy s te m . (NOMA)
C olo r re n ts ! $16.00 33 m inutes
B u sin e ss  E ducation F ilm s
IH TZR-LO C
T o u t  s y s te m s  concept in field  o f d a ta  re p o rtin g  
designed  fo r  b e t te r  m anagem ent co n tro l developed 
jo in tly  by IBM and  L ockheed-G eorg ia  Company as  
i  re a l - t im e , o n -lin e  sy s tem .
1962 f re e  re n ta l 20 m in u tes  
L o ck h e o d -G e o rg u  Company
IBM: CLOSE UP
A docum en ta ry  look a t  IBM . i ts  people and  th e ir 
v iew s o f th e  technology w ith which they  a r e  w orking 
A c in em a r e n t e  film  p ro d u c ed  by R om an K ro n o r 
p ro d u c e r  o f  " L a b y r in th ' Cor E spo  67. Included a r e  
g lim p se s  in to  re a l  life  ap p lica tio n s  of co m p u te rs  in 
education , m ed icine , s p a c e  and  te x ti le  design .
C o lo r F r e e  except fo r r e tu r n  p o stag e  21 m inutes 
IBM
IBM WORLD'S FAIR P U P P E T  SHOWS 
P r e s e t t s  tw o o f  the poppet show s on  d isp la y  a t 
th e  IBM P av tllto o  a t  th e  Hew Y ork W o rld 's  F a ir .  
In  one p la y le t, S herlock  B o)m es u n ra v e ls  tbe m y s­
te r io u s  d isa p p e a ra n c e  o f th e  G lasgow  E x p re s s  by 
u sin g  co m p u te r lo g ic . T h e  sec o n d  p la y le t i s  e n ­
ti tle d  'C o m p u te r  Day a t  M id v a le " -- tb e  town of 
M idvale c e le b ra te s  th e  In s ta lla tio n  o f  i t s  f i r s t  
com p u ter .
C o (o r F r e e  excep t fo r  r e tu r n  postage  10 m iau tes  
IBM
tw b  nrrggR ATWWAL tel b c o m m u n ic a t io m  m o w  q i u)
The couquset o f time aad distance la communications 
la a  miracle o f  am modem age. Olaat system s of 
microwave radio relays overland aad cables u nder 
the sou. Thla film records die Impressive record 
of tsrhanlngii'sl advances daring a century o f growing 
cooperation among nations. Produced by the U nited 
Nations.
Rental *6.00 $0 mlautas
Contsmporary/McOraw Olli
INTRODUCTION TO  ANALOG COM PUTERS 
T h u  th re e -p a r t  techn ica l le e tu re * titm  by D r I. C. 
J u s t  of A rg<m a*'s A pplied M athem atics D iv ision  
include* com ponen ts of e le r t ro a ic  ana log  com puter* , 
fa m ilia r is a tio n  with a typ ical analog  co m p u te r , and 
p ro g ram m in g  fo r analog  com puter*  Solution nf 
typ ical p rob lem *
C olo r f r e e  re n ta l 2 h o u rs
U nited S ta te s  A tom ic E nergy  C om m ission
INTRODUCTION TO  AUTOMATIC DATA 
PROCEIgfM G
E xplains underly in g  concep t, c a p a b il i tie s , o p e r a ­
tio n , and  ap p lica tio n  a s  a  new m anagem en t too l. 
S y s te m s  tn  u s e  ta  G overnm en t In s ta lla tio n s . P re s e n t 
sod  p o ss ib le  fu tu re  u s e s  fo r  ADP8 In A rm y re la tiv e  
lo  a d m ia ls tra ttv e  sa d  ta c tic a l  a sp e c ts .
T F  11-1392
C o lo r  f r e e  r e a ta l  31 m inu tes 
U nited S ta te s  A rm y
INTRODUCTION TO CONTROL 
T he th rea d in g  o f a n eed le  and d riv in g  o f a  tru c k  
h elp  in tro d u ce  th e  p rin c ip le s  o f co n tro l, which 
include in ten tion , feedback , and  a lte ra tio n . C o rre c t  
equ ipm en t w hich w tl' in s u re  effic ien cy  of a  sy s te m  
m u st be u ti lis e d , ’n m o re  com plex  in d u s tr ie s , 
in fo rm atio n  is  p ro g ram m ed  that i s  p re -a r ra n g e d , 
s to re d  and fed in to  th e  sy s te m  au to m atica lly  a t 
ihe p ro p e r  t im e  Men a r e  now dev is ing  sy s te m s  
w hich ca n  p ro g ra m  th e m se lv e s  in o rd e r  to  d e te rm in e  
by ana logy  bow hum an b e in g s co n tro l th em se lv es  
C o lo r re n ta l  $12 50 20 m inu tes
S y ra c u se  U n iv ers ity
INTRODUCTION TO DIGITAL COMPUTERS
Shows what a c o m p ile r  is  and how 11 w o rk s and
what good it d o es . A nim ation  ex p la in s  input,
co n tro l, a r ith m e t ic , m em o ry  and o u tp u t-- th e  five
b a s ic  co m p u te r p a r ts
i960  c o lo r  f r e e  re n ta l  24 m inu tes
UN1VAC F ilm  L ib ra  rv
AN INTRODUCTION T O  AN EDP CENTER 
A film  show ing the o p e ra tio n s  of an  EDP c e n te r  
and tb e  re la tio n sh ip  or th e  c e n te r  to  th e  b u s in e s se s  
i t  s e r v e s  I l lu s t r a te s  ooe m ethod th a t s m a l le r  
b u s in e s se s  can  uuli& e to  ac h ie v e  th e  b en e fits  o f 
edp
C o lo r f r e e  re n ta l  11 m in u te s  
N ational C ash  R e g is te r
INTRODUCTION TO  FEEDBACK 
F e e d b a c k -- th e  c y c le  o f m e a su r in g , eva luating , and 
ro r re c tin g * * h a a  beco m e a  science and  an  a r t .  W e 
a r e  show n i ts  g row ing  im p o rtan ce  In o u r  dally  
life . B e s t  su ite d  fo r au d ie n ces  w ith  so m e in te re s t  
In s c ie n c e  an d  technology.
C o lo r  F r e e  e x c e p t lo r  r e tu r n  p o s tag e  1$ m in u te s  
IBM
INTRODUCTION TO MAS (NATIONAL AIRSPACE 
SYSTEM ) EMROUTE STAGE A 
F o r  tec h n ic a l a u d ie n ces , th is  film  e x p la in s  in  depth  
F A A 's  s e m i-a u to m a tic  sy s te m  fo r  expediting  eo  ro u te  
a i r  t ra f f ic  co o tro l. A dvanced r a d a r  s y s te m s , "alpha 
n u m e ric s "  and  th e  c o n t r o l le r 's  co m p u te r ise d  w orking 
en v iro n m e n t a r e  fe a tu re d .
IM S  f r e e  re n ta l  30 m iau tes  
F e d e r a l  A viation A d m in istra tio n
INTRODUCTION TO WOWC SAMPLING
Ho* It m ay be u se d  lo r  ra e s iu r io g  w ork  a a  well a* 
m ea su rin g  d e la y s  aod  id le  tim e .
IM S  re n ta l  94.90 19 m iau tes
P ennsy lvan ia S ta te  U n iv ers ity
IT 'S  A BUSINESS WORLD
Show*, education  a v a ila b le  a t  ttar N ational T o l le te  
of B u s in e ss  ia  R apid C ity , South D akota A loof with 
s ta n d a rd  c o lleg e  aa d  b u s in e s s  c o u r s e s ,  s tu d e n ts  a r e  
sbown m a s te r in g  d a ta  p ro c e s s  log D istribuM oa res*  
t r ic te d  to  Iowa, M ontana, N e b rask a . N orth  D akota. 
South D akota, aa d  W yoming.
1997 27 m iau tes  
A ssoc la ito o -S irrU a g  P ilm s
LINK
E sp a lm s  tha t c u r re n t  e x p e rim e n ts  la  high en erg y  
p h y sics  involve th e  a n a ly s is  o l im m e n se  q u an titie s  
of d a ta  An e sp e rira e n ta t  co m p u ter ap p ro ach  a t  
A rgoane N ational L ab o ra to ry  c e n te rs  about a  s e r ie s  
of p ro g ra m s  w hich m atch  po in ts  tn th e  photographs 
and d raw  a  c u rv e  b it by b it LINK, the p ro g ra m  which 
d ra w s  th e  c u rv e , u t i l i s e s  an  u n u K iia ltria l* ao d -e rro r 
ap p ro ach  which is  i l lu s tra te d  by photographs T he 
sound tra c k  is  c o m p u te r 'g e n e ra te d  a v a o te * fa rd e  
m u sic , com posed  on a  CD C-3600 co m p u ter T he 
re s u lt  ta  an  in te re s tin g  study  u t com puter*per*  
fu rm ed  m usic  w hich a c c u ra te ly  m atch e s  the mood 
o f  the co m p u te r-h ig h  e n e rg y  p b y iic s  w ork p ic tu red . 
C o lo r •  m iau tes  f r e e  re n ta l 
U nited S ta te s  A tom ic E nergy  C on.m iftston
IT 'S  YOUR MOVE
A film  d e sc rib in g  th e  E le c tro n ic  A ccounting S ystem  
fo r au tom otive d e a le rs -  S cen e s  w e re  film ed  oa 
lo ca tio n  a t  tb e  p ilo t in s ta l la t io n  and  show th e  
equipm ent In o p era tio n , th e  r e p o r ts  g e n e ra te d  by the 
sy s tem , d a ta  c e n te r  o p e ra tio n s , and c u s to m e r train*  
lag.
C o lo r f r e e  re n ta l  15 m in u te s  
N ational C ash  R e g is te r
JOSS: JOHHN1AC O PEN  SHOP SYSTEM
D e m o n stra tes  an  o n -lin e  t im e -s h a r e d  sy s te m  under
developm ent.
f r e e  re n ta l  22 m io u te s
T he Rand C orpora tion
TH R K E Y
About D PM A 's C e r tif ic a te  in  D ata P ro c e s s in g  E x­
am in atio n . au th o rita tiv e ly  exp la in in g  th e  c e r tif ic a tio n  
p ro g r a m 's  p u rp o se  aod  o b je c tiv e s . A va ilab le on a 
p re v ie w -p r io r - to -p u rc h a s e  b a s i s  fro m  DPMA fo r  a
99.00 handling  c h a rg e , w hich m ay be deduc ted  fro m  
th e  p u rc h a se  p r ic e  o f 9195 to  n o n -m e m b e rs .
•L H C "  WITH TOMORROW
D e m o n stra tes  th e  u se  o f a  c o m p u te r to  ob tain  in*
0D e m o n stra te s  tb e  u s e  o f  a  co m p u te r to  o b ta in  In ­
fo rm atio n  fro m  c  p a tie n t c o n c ern in g  h is  m ed ica l 
h is to ry . T h e  In fo rm atio n  o b ta in ed  i s  com bined  w ith  
da ta  fro m  th e  p h y s ica l ex a m in a tio n  by tb e  ph y sic ian  
and  fro m  la b o ra to ry  a n a ly se s  an d  s to re d  i s  tbe 
co m p u te r . M ost p a tie n ts  en jo y  u s in g  tb s  co m p u te r , 
a a d  tb e  p h y s ic ia n s  h av e  m o r s  t im e  to r  p e r s o n a l 
co n ta c t a f te r  d a ta  eo U eetten . S ta t is t ic a l  a n a ly se s  o f 
la b o ra to ry  te s t s  n o t p o s s ib le  b e fo re  an d  c o m p u te r 
a p p lica tio n s  in  psych oso m a tic  m e d ie ta s  a r e  a ls o  
d isc u sse d .
P ro d u ce d  by R ational E d u ca tio n  TV  w ith a s s is ta n c e  
of U n iv ers ity  o f W isco n sin  M ed ica l C e n te r , D ig ital 
Equipm ent C o ., aa d  A. B . D tck  Com pany.
R en tal 99 .90  90 m in u tes
i U n i v e r s i t y
LIV E VIA EARLY BIRD
T h is  docum en ta ry  film  te l ls  o f th* h is to r ic  launching 
and su c c e s s fu l  u tilis a t io n  o f the f i r s t  co m m erc ia l 
com m unica tions s a te l l i te ,  E ar ly  B ird . T o  signal 
th e  inaugura l co m m e rc ia l u s e  of E a r ly  B ird  on 
May 2 . 1965, a  te lev is io n  p ro g ram  w as beam ed 
to a  la rg e  p o rtio n  of th e  w orld  fro m  po in ts of 
o rig in  a s  w idely s e p a ra te d  S6 England. Canada, 
S w itzerland . Sw eden, and  M exico P o rtio n s  o f that 
te le c a s t  h ighlight th is  Him. Spanish , Jap a n ese . 
Ita lian , G e rm an . F ren c h , and E oglish  v e rs io n s  
av a ila b le .
C o lo r F o r  s a le  fo r  $175.00 26 m inutes 
M cD onnell D ouglas C o rp o ra tio n
LIVING MACHINE: PA RT 1 COMPUTERS 
T be film  e x p lo re s  th e  p ro g r e s s  s lre a d y  m ade in 
e le c tro n ic  technology and  the new f r o n tie rs  o t 
know ledge s a d  e x p e rie n c e  m an -m ad e m ach ines will 
open  to  m an h im se lf. T h e  ti ln . d e m o n s tra te s  the 
" a r t i f ic ia l  in te llig e n ce"  o f  m ach in es; a  New York 
c h e c k e rs  cham pion  challeng ing  a  co m p u te r to  a gam e 
o f c h e c k e rs  aa d  g e ts  a  c lo se  run  fo r  h is  m oney: 
link ing  a s  E ng lish  ty p e w rite r  nod a  R u ss ia n  one, 
a  co m p u ter d o e s  s im u ltan e o u s  language tra n s la tio n s  
unaided  by s a y  huasaa in te lle c t. T h e se  a r e  two of a 
n u m b er o f Il lu s tra t io n s  in  th e  film . (S terling ) 
R en tal $7 .00  29 m inu tes 
S y rac u se  U n iv ers ity
LIVING MACHINE; PA RT 2 AUTOMATION 
T he film  e x p lo re s  tb e  im p ac t o f co m p u te r technology 
o a  o u r  so c ie ty . Il show s e x p e rim e n ts  i s  dap llca tlng , 
e le c tro n ic a lly , o u r  s e n so ry  p e rc e p tio n s - - fo r  e x a m ­
p le , an  a r t i f ic ia l  ey e  m ade la  tb e  B e ll Telephone 
L a b o ra to r ie s . In s tea d  o f  crw de ro b o ts , w ill we 
o n e  day  c r e a t e  b e in g s s ip e r lo r  to o u rs e lv e s , beings 
who w ill s u rv iv e  u s  on  th is  p lan e t?  O ne e x p e rt 
fo r e s e e s  a  t im e  when m ac h in e s  w ill ra n  com plex 
c i t i e s ,  even  d e te rm in e  tb e  econom ic po licy  o f a 
n a tio n , r e s to r e s  D r . W a rre n  M cC slloch s a d  D r. 
M a rg a re t  M end. (S terlin g )
90 m in u te s  R en ta l 97.00 
S y ra c u se  U n iv ers ity
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LOGIC ELEM EN T CIRCUITS
ll lu s l ra te a  hoar s o lid  s ta te  e le c tro n ic *  » r»  u sed  in 
m odern  co m p u te rs . KF 
C o lo r re n ta l  $8 00 IS  m iau tes  
T he U B l* » n ii | o f T h i i  a t  A ustin
LOGIC BY MACHINE
T h u  b asic  in troduction  to  c o m p u te rs  inc ludes d i s ­
c u ssio n  of the co m p u ter revo lu tion , the re la tio n sh ip  
o t m an and m ach ine , aa d  the re la tio n sh ip  o f the 
sym bolic w orld  o f m a th em a tics  to  th e  re a l  w orld  of 
ob jec t*  aa d  e v e n ts . N E T --Io d U o a  U niversity  
R ental SS 40 SO a u id te s  
S y rac u se  U n iv ers ity
MACHINES THAT THINK
R e se a rc h  a l  A rgons*  in to  u s # » n fr u m p u te r s - - s t r e * -  
sing n o n -a e m e r ic a l ap p lica tio n s , including the m am - 
pulatton  o f sy m b o ls  In te rp re ta tio n  o f s p a rk  ch a m b er 
p h o tographs. c o n tro l of la b o ra to ry  ap p a ra tu s  
IM S f r e e  re n ta l  29 m inu tes 
U nited S ta te s  A tom ic E n erg y  C om m ission
MAGNETIC C O R E3-PA A T I •PRO PER TIES 
P ro p e r tie s  o f m ag n e tic  c o r e s  and  th e ir  app lica tion  
in d a ta  p ro c e s s in g  s y s te m s .
C o lo r f r e e  re n ta l  29 m iau tes  
T F  11-3121 
U nited S ta te s  A rm y
MAGNETIC CORES -  PA R T 2 -  BASIC CIRCUITS 
E xp lains th e  th re e  b a s ic  tra n s f e r  loops em ploying 
m agnetic  c o re s :  s in g le  d iode loop, sp lit-w ind ing  
loop, and  in h ib it loop.
T F  11-3132
C olo r f r e e  re n ta l  30 m in u tes  
U nited S ta te s  A rm y
THE MAGNETIC CRAFTSMAN
T he s to ry  o f  c ra f tsm a n sh ip  ao d  how t t  h a s  been  
c a p tu re d  o a  m agne tic  tap e . N u m eric a l co n tro l m U Ilt*  
is  illu s tra te d .
C o lo r fo r  s a le  fo r S139. I I  m iau tes  
McDonAcll D ouglas C o rp o ra tio n
MAN AND THE "SECOND* INDUSTRIAL
REVOLUTION
HISTORY O F MAN SERIES
T h e  It d e s tr ia l  R evolu tion  i s  a  pre -cond lU on  to  th is  
Second In d u s tria l R evolution. T h is  revo lu tion  has 
th re e  e s c ra u a l  aa p * < ia --tb *  u tilisa tio n  o f atom ic 
pow er, c y b e rn e tic s  and the ea p lo ra llo n  o f apace 
Man h as  an  enorm m ii. ca p ac ity  today to  affec t hia 
env ironm en t It i s  la tg v ly  up  to  him  to  dec id e  what 
be w ill do with th is  capacity .
1920 co lo r re n ta l  $7.50 19 m iau tes
M ountain P la in  E duca tiona l M edia C ouacil
TH E MAN WHO CHANGED T H E  WORLD 
F e a tu re s  J a m e s  H a rg re a v e s , th e  hum ble E nglish  
sp in n er, who invented  th e  sp inn ing  Jenny la  1787— 
th u s lay ing  th e  foundation fo r th e  "m ach ine  ag e ."  
D e sc rib e s  th is  d e v e lo tm e a t in  te r m s  o f i ts  re la tion*  
sh ip  to the co n flic t Cm tw een m an  la b o r and  m achine 
labor
1941 re a ta l  33 11 m inu tes
M ountain P la in s  E duca tiona l M edia C ouacil
T H E MANAGERIAL REVOLUTION 
T he c o u rs e  and  deve lopm en t o f A m erican  industry  
from  H enry  F o rd  to  the sp a c e  ag e , h ighlighting 
th e  la c io ra  and fo rc e *  tha t h av e  shaped  o u r tim e s : 
tbe r e tu r n  to n o rm alc y  follow ing W orld W ar I . the 
New D eal, W orld W at U , th e  a g e  o f the a to m , aod 
th e  rev o lu tio n  in  m an ag em en t technique*  brought 
about by the p a r tn e r s h ip  o f  s c ie n c e  aa d  Industry . 
T h e  m a ss  p roduc tion  rev o lu tio n , b ir th  o f b ig  ind u stry , 
re la t io n s  betw eeo la b o r and  c a p ita l , and th e  expanded 
ro le  o f th e  g o v ernm en t. N a rra te d  by H al H olbrooh. 
A vailab le to  high sc h o o ls  s a d  c o l le g e s -•o th e rs  w rite  
fo r in form ation  NICB 
F r e e  re n ta l  28 m iau tes  
A sso c ia tio n -S te rlin g  F ilm s
MAN'S MOST M AGNIFICENT MACHINE 
A d im  about th e  c o m p u te r a a d  th e  ED P industry  
Intended fo r a  g e n e ra l ,  n o n -tec h n ica i audience. 
A va ilab le on a  p re v ie w -p r lo r* to -p o re h a se  b a s is  
fo r a  33 .00  handling  c h a rg e  w hich m ay b e  deducted  
fro m  th e  p u rc h a se  p r ic e .
C o lo r 23 m inutes 
DPMA
MAN AND COM PU TER ..A  PERSPECTIV E
A p r im e r  oa so m e o f th e  b a s ic  e le m e n ts  ta  da ta  
p ro c e s s  la g , aucb  a s  input, ou tput, s to ra g e  s a d  co n tro l. 
T h e se  a r e  e t p l t l m d  la  d e ta il  la  bo th  liv e  ac tio n  aad  
a n im atio n , w ith  e x a m p le s  show ing how th ey  w ork 
t a d  w hat func tions th ey  p e r fo rm . la  a d d itio n , th e  
b in a ry  sy s te m  i s  I l lu s t ra te d  aa d  d efined  la  an  un ­
d e r s ta n d a b le  an d  f r a p h le  m an n e r.
C o lo r F r e e  e x c e p t fo r  r e tu r n  p o s tag e  30 m iau tes  
IBM
MAN AND T H E  INDUSTRIAL REVOLUTION 
T R R  p f FOffw Q f  o a f  w i w  
T h e  In d u s tr ia l re v o lu tio n  i s  u se d  to  s ta n d  fo r  the 
change fro m  a g r ic u l tu r e  b u sed  s o c ie t ie s  t o  tad ss*  
t r a i l  b a s e d  so c ie ti e s . T h e  ro o t*  b ag a a  p r io r  to  
1780 in  E u ro p e  a n d  I t s  e f le c ts  co n tto u e  fodny. 
T h e  w enlto , t a r f n l n g y  a n d  powe r  en q u ire d  by 
tn d a c tr la h a a tlo n  rna u p le fs ly  oversearinw  e a r l i e r  
fo r m s  o l  t W H a t h a  s a d  doom  to *  c lt ta a n s  t t  non* 
In d u s trie  H eed R a t o  to  n eeo u d -c to e e  w o rld  cH ta en - 
sh ip .
1970 c o lo r  r e n ta l  3 7 .8 0  30  m m nton
M i w t i t a  P la to n  I i to ra f to n a l M edia P a m tU
MAN-MACHINE CHARTS
C on stru ctio n  su d  u s e  in  develop ing  b e tte r  techniques 
w h e re  m a s  and  m ac h in e  w ork to g e th e r . Iowa 8 ta te . 
19S3 re n ta l  $5.40 22 m iau tes
P ennsy lvan ia  S ta te  U n iv ers ity
MAMAGER3 AND M ODEL#
A s film  ex a m p le s  show , th e  d e s ig n  and  s im u la tio n  
c a p a b ilitie s  o f th e  m o d ern  d ig ita l co m p u ter see m  
u n lim ited  and  have p ro v e d  invaluab le  in  su ch  a r e a s  
a s  th e  d e s ig n  an d  te s t in g  o f ro c k e ts . M ET-Indiana 
U n iversity .
30 m in u tes  re n ta l  85.40.
S y ra c u se  U n iv ers ity
MARK O F  MAN
S o u re r . S tr o a b e r g  P u ta g ra p h tx . T h is  f ilm  . tra c e s  
to e  h is to ry  o t  m a n 's  e f la r to  to  r e c o r d  tafe rm n tto n , 
fro m  c a v e  w a ll d ra w in g s  th ro u g h  M e tre y  to  to* 
m s rh a n lra t  p r to tto g  p h a s e  to  M gh sp e e d  co m p u ter 
d a ta  re c o rd in g  w tto  u  ca to o d e  r a y  tofea.
C o lo r  t r e e  re n ta l  18 m tou toe
U s e rs  o t  A u tom atic In lo rm n tto n  IMaptoy Equip.
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TH E MANVBLOUS CALCULATOR 
T h is  d im  t r a c e s  th e  fctstory o f  th e  co m p u te r , 
b f f lM ia f  with i ts  n r l l f i t  known o rig in  an d  con* 
tlau in*  to  the p re s e n t day  'T w o  M innesota te le -  
v ision  p e r s o n a li tie s  n a r r a t e  th is  film  w hich was 
p roduced  by C ontro l D ata E duca tiona l In stitu te* . 
C o lo r f r e e  re n ta l  I t  m inu tes 
C on tro l Data
TH E  MASTER SLAVE
How re m o te  co n tro l In s tru m e n ts  a r e  u sed  to  handle 
‘ hot" I ra d io a c tiv e ) s o lid  m a te r ia ls ;  how ingenious 
m ethods aa d  too ls sp e e d  advance  o f A tom ic sc ie n c e  
Handel
R e n u t  $ 2 1 5  13 m in u te s
U n iv ers ity  of M ichigan
MASTERMDfDClfG TH E COM PU TER 
T h is  film  d e s c r ib e s  th e  re c e o tly 'd e v e lo p e d  H ask ins 
and  S e lls  Audi tap e  S y stem  f o r  re tr ie v in g  e s s e n tia l  
in fo rm atio n  s to re d  in  c o m p u te r d a ta  s y s te m s . In­
tended fo r  a c c o u a ta n u . a u d i to r s ,  a n d s y s te m s  sp e c i­
a l i s t s .  th e  film  e x p la in s  bow t im e  i s  sav e d  sa d  
d ire c t  c o s ta  rsd n c sd  when A n d iu p e  la  u se d  to  p rin t 
out ex a ctly  what i s  n eeded . H e re to fo re , it  h a s  been 
n e c e s s a ry  in  m any ap p lica tio n *  to  o bU ln  a  fa ll 
p r im  out in  o rd e r  to  s e c u re  sp ec if ic  in fo rm ation . 
V arious p o ss ib le  ap p lica tio n s  o f A u d itap e are sh o w n . 
A udttape i s  oow being  u se d  by in d u s try , governm en t, 
and  tbe accounting  p ro fe s s io n  fo r  q u ick , a c c u ra te  
d a ta  re tr ie v a l .  A v a ila b le to c o U e g e a a e d o n lv e rs f tle s  
F r e e  re n ta l  c o lo r Id  m in u te s  
A sso c ta tiu a /S fe rlia g  Film si
A M ATTER OF SURVIVAL
Much h a s  been  sa id  about tb e  p re d ic am en t o f  the 
b lu e -c o lla r  w o rk er in  th e  au to m ated  w orld . T h is  
film  is  about a s im ila r  th re a l  to  th e  w h ite -c o lla r  
w o rk er in tb e  b u s in e ss  w orld. It p o r t ra y s  a  s itu a tio n  
in a  com pany w h e re  c o m p u te r m ethods a r e  abou t to  
ta k e  o v er m uch of th e  p ap e rw o rk , a s  a  consequence , 
"m aking  s u rp lu s "  a  n u m b e r o f re sp o n s ib le , long­
t im e  em p lo y ee s . T h e  film  p o se s  tb e  p ro b lem  fro m  
tb e  poin t o f view  both  o f  m am igem ent and  o f tbe 
em p lo y ee s  co n cern ed . P ro d u ce d  fo r C anada D e p a rt­
m en t uf L abor.
C o lo r  39 m inute* re n ta l  117. 
C on tem porary /kS cG raw  H ill
MEANING O F T H E  INDUSTRIAL REVOLUTION 
E xp lains tb e  m ean ing  o f  tb e  in d u s tr ia l  rev o lu tio n  
by c o a trs s tf a g  tb e  l ife  b e fo re  th e  invention  o f  the 
m ac h in e s  fo r  m a ss  p ro d u c tio n  w ith  tb e  l ife  and 
su rro u n d in g s  o f  a  s k ille d  w o rk e r  o f  B irm in g h a m , 
E ngland. Shows tb e  sequenc e  o! ch an g es b ro u g h t 
ab o u t by inven tions, tb e  fa c to ry  sy s te m , s a d  Im ­
p ro v e m e n ts  in  tb e  re fin in g  o f i ro n  o re .
1190 re n ta l  93.00 I I  m iau tes  
M ountain P la in s  E duca tiona l M edia Cotmcil
MEMORY DEVICES
Inform ation  s to ra g e  d ev ie ea  used  In com puter m em ti- 
n e v  aad  how b in a ry  in fo rm a tio c  i s  s to re d  la  them . 
1990 co lo r f r e e  re n ta l  23 m iau tes  
B eil S y ite m  T elephone O ffices
MEN OP ACCOUNT
T h is  film  show s a young C P A 's  involvem ent in tbe 
a f fa i r s  of th re e  c h e s ts .  T b e  ( t i n  to u ch e s  on such 
m a tte r*  a s  job  costing , inven to ry  o b so lesce n ce , audit 
re p o r t  q u alifica tio n s , le a s e  o r  buy d e c is io n s , and 
com puter in s ta lla tio n s  T b e  film  ahow a only enough 
about th ese  m a t te rs  to  in d ica te  th a t accounting  l* 
a  cha llenge to  good b ra in s  s a d  tha t i t  I s  e s se n tia l  
to  m any k inds o f su c c e s s fu l b i s io e s s  o p t  ra tio n s . 
C o lo r f r e e  re n ta l  I I  m inute* 
A sso c ia tio n /S te rlin g  F ilm *
METHODS ANALYSIS
Shows bow m ethods e n g in e e rs  aod  w ork s im p lif i­
ca tio n  e x p e rts  h e lp  m ax im ise  production  efficiency  
fo r  tb e  benefit o f both p ro d u c e rs  and  co n su m ers . 
Shows th e  e a s e s t ia U  o f  )ob efficiency  s tu d ie s , 
including re s e a r c h  s ta n d a rd isa tio n , co n tro l, and 
coopera tion . D e m o n s tra tes  th e  u ;.es o f m otion s tu d ­
ie s ;  m aa -m aeb io e  c h a r ts ,  aod  p ro c e s s  flow c h a rts , 
a a d  sbow s th e  ap p lica b ility  of jot* efficiency  s tu d ie s  
to  o ff ic e  jo b s  a lso .
{McGraw Hill)
1951 re n ta l 93 00 10 m inu tes
K ent S ta le  U niversity
MICRO
M ultip le s c re e o  im ag es an d  a  m u sic  s c o r e  p lay e s  
on th e  Moog e le c tro n ic  sounds s y n th e s iz e r . D epic ts 
a  m in ia tu re  u n iv e rse  of so lid  s u t e  co ram u atrs tio n s  
d e v ic e s  M anufacture of tin y e le r lro a irc o m p o n e n ts . 
T h e  la s e r  and  holography.
1909 c o lo r f r e e  re n ta l 14 m inu tes 
W este rn  E le c tr ic  Company
MIRACLES O P  MAGNETIC RECORDING 
T r a c e s  g row th  o f  m agne tic  re c o rd in g  an d  a p p lica ­
tio n s  in  ra d io . TV. in d u s try , s p a r e ,  d a ta  p ro c ess in g , 
and co n su m er u se . C artoon  an im i lion e x p la in * b a sic  
p rin c ip le s  o f m agnetic  re co rd in g .
1970 c o lo r  f r e e  re n ta l  91 tn ia jte n  
A m pea C orpora tion
MBnOM CONTROL
P r e s e n ts  a  look a t  M issio n  C o n tro l in  Houston 
w h e re  flig h ts  a r e  m o n ito red  aod  c o n tro lled . Sbows 
a  v a r ie ty  o f  m e sa s  o f  d isp lay in g  Infc^m aO oo on a 
flig h t in  p ro g r e s s ,  and  tb e  m ethods o f con tro l. 
C o lo r  re n ta l  f r e e  ex c ep t fo r  r e tu r n  p o s ta g e  •  m m  
N ational A ero n au tles  s a d  S p ace  A dm in istra tion
MEDICAL ELECTRONICS
D e m o n stra te*  so m e o f  th e  new  tec h n iq u e s  o f  m ed ica l 
d iag n o s is  an d  c a r e  th a t  h av e  been  dev eloped  through
tb e  ap p lica tio n  o f  e le c tro n ic  d e v ic e s  to  physio lo g i­
c a l  func tions , w ith em p h a s is  upon th e  g row ing  ro le  
o f th e  co m p u te r . T b e  t l s t  C en tu ry  S e r ie s . (CBS 
N ew a-M eG raw  BiU)
1999 c o lo r  re n ta l  99 .35  99 m in u te s
K en t S ta te  U n iv ers ity
MOBIDIC JOD«S TH E F IE L D  ARMY 
S to ry  o f th e  developm ent and  app lica tion  o f tb r  
f i r s t  l a rg e  s c a le  e le c tro n ic  co m p u te r designed  fo r 
fie ld  u se . T b e  fu tu re  p o ten tia l i f  e le c tro n ic  co m ­
p u te r*  fo r  ta c tic a l  a p p lica tio n *  i s  u n d ersco re d . 
U SArm y
1999 c o lo r  fo r s a le  fo r  9109 19 m inu tes
N orwood F il in s
MODERN BUSINESS MACHINES FOR WRITING. 
DUPLICATING, RECORDING, ETC.
IfetmmHfMt** many bu»ter»K nurhiiw**, lot-ludiiir 
ttwist* fttr (lim ing . d lc u u n c t, fclvftcihng, li th o ­
g raphing . folding. ntyl* typing, au totyping. o rig in al 
d uplication , aod 0u> w riting  o l C h in ese  character* . 
R e a u l $5.00 11 m inutes
Indians U niversity
MODERN INFORMATION RESOURCES FOR 
TOMORROW'S ENGINEERS
N atu re  of knowledge and in fo rm ation : d ifficu lties  
tu obtain ing  in fo rm ation ; g o a ls  fo r im prov ing  the 
s itu a tio n , what en g in e ers  should do 
E n g in ee rs  Jo in t Council.
1962 re n ta l $12.00 SO m inutes 
Pennsy lvan ia S ta te  U niversity
MODERN MERCHANDISE MANAGEMENT
An au d io -v isu a l re p o r t  on tb s  u se  of r e ta i l  r la s a i -  
fica tion  sy s te m s  com bined with edp.
C o lo r f r e e  re n ta l 21 minutes.
N ational C ash  R eg is te r
MORE C A R D 0 ...L E B  TIM E
In tro d u c es  th e  1110 V IP, 1101 V P . sod  1120 s o r te r .  
I l lu s t ra te s  the o p era tio n al advan tages o f keypunch 
p ro c ess in g . Good fo r o p e r a to rs  a s  w ell a s  fo r 
m an a g ers .
R ental f r e e  15 m inutes 
UN1VAC F ilm  L ib ra ry
MORE POW ER FOR TH E JOB 
E very  b u s in e ss  aa d  In d u stry  Is  a ffec ted  today by 
ev e ry  b u s in e ss  and  In d u stry  is  a ffec ted  today  by 
ra p d tly  advancing  technology, aa d  th is  film  show s 
so m e o f  th e  In c re a se d  re q u ire m e n ts  in  education  
s a d  tra in in g  a s  a  r e s u lt .  C a re e r  o p p o rtu n itie s  a r e  
fa s t  eapandlag , bu t the la b o r fo rc e  Is g r o w l s  evea 
fa s te r .  T h is  ra c a a s  In c rea sed  com  p e titio n , w hich Is 
fu r th e r  sh a rp en ed  by tbe r i s e  o f  au tom ation . Kinds 
o f op p o rtu n itie s  a v a ila b le  and  th e ir  tra in in g  a r e  
o u tlined , s t r e s s in g  th e  poin t th a t in v estm en t in  p ro p e r 
education  p ay s In h ig h er w ages aa d  b e t te r  o p p o r­
tu n itie s . I .P .B .)
C o lo r re n ta l  $9-00 19 m inutes 
S y rac u se  U n iversity
MOTION STUDY PRIN C IPL ES WITH A PPL IC A ­
TIONS SHOWING B ET T E R  AND EASIER WAYS 
TO  WORK
E xpla ins  bow  p rin c ip le s  a r e  ap p lied  to  asse m b ly  
o p era tio n s . S tr e s s e s  u se  o f  sm o o th , fa tlg w e -e lim iaa- 
ting  m otions. C are fu l an d  d e ta ile d  stu d y . U .l.
R en ta l $5 .00  20 m inu tes
S y ra c u se  U n iversity
MOVIES PROM  C O M PU T E R S-A N  INTERIM 
REPO RT
S ource : N ational C o m m ittee  fo r  E ng ineering  E d u ca­
tion . W ritten  and  n a r ra te d  by E l l is  King. A s a m p le r  
con ta in ing  film  c l ip s  fro m  v a r io u s  4020 a a lm a tio n  
e f fo r ts . S cen e s  inc lude  a  d isc u ss io n  o l m ov ie  m aking 
b y  co m p u te r , liqu id  flow s u n d e r com p r e ss io n , un­
s ta b le  fo rc e s  in  p la n e ta ry  s y s te m s , random  e v e n ts , 
d es ig n s , w e a th e r p re d ic tio n , u s e  o f  lig h t pen  la  
r e s l  tim e , o p tica l I l lu s io n s, am ong o th e rs .
F r e e  re n ta l  20 m inu tes
U s e rs  o f A u tom atic In fo rm ation  D isp lay  Equip.
THE MYfTERY O F fTOM SNEDGE 
P re s e n ts  an  acco u n t o f  B toeahedga, a  p re h is to r ic  
s tone m onum ent In E ngland. T e s ts  tb e  th eo ry  tha t 
it  w a s b u il t  an  a n  o b se rv a to ry  and  co m p u te r . 
P roduced  by CBE-TV.
IM S re n ta l  $15.00 51 m iau tes
U e tv e rs tty  o f  Sou thern  C a lifo rn ia
THE NCR 420-1 O PTIC A L CHARACTER READER
T h u  film  d e s c r ib e s  th e  O p tica l R e a d e r and I ts
o p era tio n , s a d  d e m o n s tra te s  bow th e  420 functions
in s o  EDP sy stem
C o lo r f r e e  re n ta l IS  m inu tes
N ational C ash  R e g is te r
NCR 215 DATA PROCESSING SYSTEM 
A com plete  d e s r n p t i c a  o f the fe a tu re s  an d  o p e ra ­
tion o f th e  215 co m p u te r sy stem .
C o lo r f r e e  re n ta l  25 m iau tes  
National C ash  R e g is te r
T H E  NCR 950 DATA PROCESSING SYSTEM 
A ro m p le te  d e sc rip tio n  o f th e  fe a tu re s  a a d o p e ra tlo a  
o f th is  co m p u ter sy s tem .
C o lo r f r e e  re n ta l 20 m inu tes 
N ational C ash  R e fla te *
THE NEW NUMBERS
D e sc rib e s  tb e  techn iques  and  p ro c e d u re s  u se d  by 
1'SDA‘s  S ta tis tic a l R eporting  S e rv ic e  in  m aking 
eo u m e ra tiv e  and  o b jec tiv e  c e rv e y s  o f  c r o p  yield*. 
E m phasis  is  g iven  tn  tb e  p ro c e d u re s  u se d  la  the 
H eld fo r counting, m e a su r in g  an d  w eighing p lan t 
c h a ra c te r is t ic s  a s s o c ia te d  w ith  y ie ld  p e r  s e r e  ot 
co tton , c o r e ,  w heat, an d  t r e e  f r u its .  Shows th e  
m odern  m ethods u se d  in th is  d a ta  co llec tion .
1962 c o lo r f r e e  re n ta l  19 m inu tes 
U. S. D ep arla te a t o f A g r ic u ltu re
NEW PATHS TO  LEARNING
D e m o n stra tes  the tu to r ia l  la b o ra to ry  m odel o f ed u c a­
t io n  developed  ac c o rd in g  to  th e  In s tru e tio u n l sy s te m s  
a pproach  O akland C om m unity  C o lle g e 's  a n sw e r to  
th e  population and km iw lethP  exp losion  c o n s is ts  of 
using  the optim um  m edium  and p ro g ra m e d  tex ts . 
A v a r ie ty  of s tu d e n ts  a r e  s e rv e d  by te a r s  la g  c a r re l* ,  
s e m in a r  m ee tin g s , s a d  ia d iv ith u l m ee tin g s  w ith 
in s tru c to rs  a s  w ell a s  ta rg e  g ro u p  m ee tin g s .
L itton
C o lo r re n ta l  $4.50 12 m inu tes
U niversity  o f M ichigan
HEW TOOLS FO R LEARNING
T h e  rh a llsn g lag  ro le  of th e  film  in  to d d y 's  school* ;
effec tiv e  m ethods o f un e  la  c la s s ro o m s ; ap p lica tio n s
o f a  v a r ie ty  o f  a - v  m a te r ia ls ;  Im p o rta n ce  o f  m o d em
to o ls  la  m odern  education . EBE
R en ta l $4.25 20  m in u te s
U niv ers ity  o f M ichigan
91$ O PTICA L CHARACTER READER
U se o f  C on tro l D a ta 's  h igh ly  su c c e s s fu l  OCR pag e
re a d e r  la  a  v a r ie ty  c f  ap p lica tio n s  fo r  im m e d ia te
tra n s la tio n  o f A SA -fM t ty pew riting  in to  d ig ita l
t e n a s  re c o rd e d  on m ag n e tic  tape-
C o lo r I I  m in u te s  f r e e  re n ta l
C o n tro l D ata
1964
ta  com pelling  hum an te r m s ,  th is  film  ex p lo re s  
lb# g re a t  p a v e r  o l  the U nited S la te s  aad  P e r  com plex 
p ro b lem s. T b e  sig n if ican ce  o f o b so lesce n ce - 'hum an  
a s  v e i l  a s  m e c h a n ic a l- -Is  brough t to m e  d ra m a tic a lly  
la  so  exp lo ra tion  o l  tb e  ch a lle n g es  o l  ae tonu .tlon . 
o ld  a g e , unem ploym ent, eq u a l o p p ortun ity , a a d  le i ­
s u r e  tim e.
C o lo r re n ta l  $40 34 m ltn te s
C ontem porary /M eG raw  Hill
NO TIM E FOR COOKIE JARS
Shows ihe e f fe c t o l au tom ation  ts  su c h  a r e a s  a a  
p ro c e ss in g  aod  co llec tin g  to lls  o a  tu rn p ik es  aad  
in te ro ffice  com m eaicattnn .
C o lo r re n ta l $3.30 18 m inu tes
S y ra c u se  U n iversity
O F MEM AMD N A CM USS
T h is  film  in v e s tig a te s  tbe m ao -m a cb to e  re la tion*  
sh ip , including w ays tn w hich m an b sa d le a  and 
p ro c e s s e s  in fo rm atio n , th e  p ro b l em s aa d  dy n am ics  of 
in fo rm ation  feedback , s a d  th e  a u r  ix a b e  lag ’s  b ehav io r 
in  h ighly  com plex  m a a -m a c h la e  jy a tec x s .
R en ta l 93 .40  30 m iau tes
S y rac u se  U a iv ers lty
TH E O N -LIN E STORY
On lin e  is  tb e  u se  o f te lephone l in e s  to  link w idely 
se p a ra te d  o p e ra tio n s  o f a  c o o p a a y  d ire c t ly  to  a 
c e n tra l  co m p u te r . T h is  f ilm  v t s a a U u s  s e v e ra l  
ap p lica tio n s  o f th e  sy s te m  by vi* tt ia g  o n e r  In s ta l la ­
tions.
C o lo r f r e e  re n ta l  33 a l a u te s  
N ational C ash  R e g is te r
NO. 00113
Into  tbe co ld , d isp a ss io n a te  a tm o sp h e re  o f a  fa c to ry  
ru n  by hum aa au tom atons co m e s a  sm all r e d  b u t te r ­
fly . A ttrac ted  by the l i tt le  c r e a tu r e  and  co n c ern e d  
fo r I ts  sa fe ty  a s  It f lits  c lo s e  to  th e  p r e s s e s ,  th e  
w o rk e rs  show th e ir  f i r s t  s ig n  of hum aa em otion . 
T b e  film  com m ents  on th e  dehu m an isa tio n  o f life  
in a  technological w orld. P ro d u ce d  by S h o rt F ilm  
S tudio, W a rsav . S c rip t, d ire c tio n  aad  g ra p h ic d * s te n  
by Ja n  H abarta .
C o lo r re n ta l  $13.30 9  m in u te s  , *.
C on tem pord ry /M eG raw  H ill » .
NOW WORLD OF THE 9400
D e sc rib e s  the UNIVAC 9400 sy s te m , Including pow er 
and  sp ee d  o l v a rio u s  configu ra tions.
F r e e  re s ts !  25 m inutes 
UNIVAC F ilm  L ib ra ry
NUCLEAR INNOVATIONS Of PROCESS CONTROL 
D ep ic ts the g re a t  v e r s a ti li ty  and  so p h is tic a tio n  o f 
n u c le a r  m ethods now av a ila b le  fo r co n tro l o f is  d a s -  
t r a i l  p ro c e s s e s  and  fo r  n o n d es tru c tiv e  te s tin g . T he 
ra p id  re sp o n se  tim e  o f th e s e  techn iques  m ak e s  it  
p o s s ib le  to  in c o rp o ra te  n u c le a r  in s tru m en ta tio n  Into 
a  loop  tha t p ro v id es , fo r ex a m p le , au to m atic  co n tro l 
o f p a p e r  produc tion , and in to  m any s te p s  o f  tbe 
p ro c e s s in g  o f  iro n  o re .
C o lo r f r e e  re n ta l  11 m in u tes  
U nited S ta te s  A tom ic E nergy  C om onsa lon
NUMERICAL CONTROL PA RTS PROGRAMMING 
Shows bow co m p u te r a id e d  d esig n  ts  u sed  to  produce 
p u lley s  by p re p a ra tio n  o f a  c o m p u te r tap e  to  d riv e  
n u m e ric a lly  co n tro lled  m illin g  m ach in es . 
ljM I c o lo r  f r e e  re n ta l  13 m in u te s  
L ockheed-G eorg ia  Company
NUMERICAL CONTROL WITH TH E LOW PRICE 
TAG
D e sc rib e s  n u m e ric a l ta p e  c o n tro ls  fo r  a  m e ta l­
w orking  shop  tra in in g . T r a c e s  s te p s  In  p ro g ram m in g  
to r  o Je  m ac h in e s , aa d  show s how n /c c a o b e  f itte d  to  
e x is tin g  m ac h in e s  o r  to o ls , o r  com btoed  w ith  new 
equipm ent.
1967 c o lo r  f r e e  re n ta l  16 m in u tes  
S u p e rio r  E le c tr ic  Company
1964 — SAGA O F  W ESTERN MAM 
T h is  film  e x p lo re s  o u r  g re a t  p ow er an d  com plex  
p ro b lem s. H ighlighted a r e  su c h  to n  t r a i t s  a s  poverty  
a m id s t  effluence. T he s ig n if ican c e  o f o b so le sc e n c e --  
hum an a s  w ell a s  m e c b a n ic a l- - is  b ro o g h l hom e 
tn  an  e x p lo ra tio n  o f th e  c h a lle rg e a  o f au tom ation , 
o ld  a g e . unem ploym ent, equa l o p p o rtu n itie s , and 
le is u re  tim e . W inner o f N atlona . S chool N ell A w ard 
aa d  one o f ABC’s  do cu m en ta l te e . M eG raw -H iU . 
C o lo r . r e n ta l  $16 34 m iau tes
S y ra c u se  U n iv ers ity
ONE TO ONE
C om pute r a s s is te d  in s tru c tio n  u  d e s c r ib e d  h a  Soc- 
r a t lc  Indiv idualised  a p p ro a c h  to  tea ch in g , coupling 
s tu d en t, te a c h e r , aa d  tec hno lrgy . T echnology Is 
in te g ra te d  s o  ro lx  o f te a c h e r  is  m od ified  to  p e rm it  
g r e a te r  am oun ts  o f t im e  to  m o tiv a te , d iagnose, 
co u n se l, g e t in s ig h ts , and p re s c r ib e .  A vailab le 
fo r e i th e r  re n ta l  o r  fo r p u rc h a se .
R en ta l $3 P u rc h a se  $136 
C o ast C om m unity C o lleg e  D is tr ic t
109 DAYS TO  VENUS
S to ry  o f MARINER II aa d  i t s  p ro b e  o f V enus with 
e le c tro n ic  in s tru m e n ts . A nim ation  o f  tb e  v a r io u s  
a t t i tu d e s  taken  a s  i t  p e r fo rm e d  ta s k s  in  I ts  re m o te  
c o n tro lled  e x p lo ra tio n  o f tb e  p la i.e t.
C aro u se l
R ental $6 .00  33 m in u tes
U n iv ers ity  of M ichigan
TH E ONLY WAT
P re se n ta tio n  of a  sy s te m a tic  p ro b lem  so lv in g  te c h n i­
q u e . T h e  p lo t c o n s is ts  o f a s t o r y  ab o u t th re e  s tu d en ts  
and  to e ir  re a c tio n s  to  tb s i r  f i r s t  e n c o u n te r w ith a  
c o u r s e  to  w ork  s im p lific a tio n . T h ey  a r e  p re se n te d  
w ith a  s i s  s te p  ap p ro ach  to  c r a s s  a a d  th en  apply 
t t  to  a n  a c tu a l  w ork  p ro je c t  to  th e  la b o ra to ry . 
T h e  p ro je c t  u se d  i s  a c a d e m ic  in  n a tu re  b u t It 
c le a r ly  po in ts  ou t bow p o s itiv e  r e s u l t s  a r e  ob tained  
fro m  th e  u s e  o f a  sy s te m a tic  p ro b lem  so lv ing  
ap p ro ach . W ashington U a iv e rs lty .
R en ta l to  u n iv e rs i t ie s  an d  c o lle g e s , $7 .00  to r  
five  d a y s - - to  o th e r s  who a r e  w m -m e m b e rs  o f  the 
f a d is t r ia l  M anagem ent S o cie ty , 119.
14 m in u te s
in d u s tr ia l  M anagem en t Society
OPERATIONS RESEARCH TECHNIQUES
In c rea s in g  u w  o f o p e ra tio n s  re s e a r c h  m ethods 
A pproaches to  mafciog th ings w ork b t i o r  aa d  n o r t  
e ffic ien tly  through study  o f to e  re la tio n sh ip s  am ong 
m en, m ac h in e s , aa d  In v estm en ts  Gk i | *  S ch illiag cr 
o l P o ly tn h it ic  l u t l t u u  o f B rooklyn  ta lk s  w ith K urt 
S r lu f f i r  o f A rtk o r A nderson  and  C om pany aa d  t> G 
M alcolm  o f  M anagem ent Technology, L os A ngeles 
P roduced  by AAAS.
IM S re n ta l II .SO  SO m iau tes  
Pennsy lvan ia S ta te  U n iversity
OPPO RTU NITIES Of CLERICA L WORK 
T h is  H im  ex p lo re s  tb e  m aay o p p o rtu n itie s  for 
to d ay 's  c le r ic a l  w o rk er aa d  s t r e s s e s  tb e  n ec ess ity  
fo r e v e ry  app licant to a c q u ire  th e  tasalc sk ill  o f 
typ tac a s  «r«U a s  tbe ab ility  to  t r a n s c r ib e  rap id ly , 
tn th e  s tag g erin g  expansion  o f d a ta  p ro c e ss in g  
c e n te rs  aad  tb e  grow ing  adoption o f e le c tro n ic  
co m p u te rs , ex c e llen t op p o rtu n itie s  a r e  becom ing 
av a ila b le , p a r tic u la r ly  to  th o se  m en and  wom en who 
have a c q u ire d  sk ill  and  ex p e rien c e  la  c le r ic a l  norfc. 
1970 c o lo r re n ta l  M OO 10 in tau ten  
M ountain P la in s  E ducational M edia Co m c II
PLAYING IT  THROUGH
M ont of tb e  p ro b lem s O pera tions  R e se a rc h  ta c k le s  
have m ock m o re  com plex  s t ru c tu re s  than tb e  s im p le  
lepy t-oo tpu t "q u eu in g '  s tru c tu re . One o f  th e se  la 
p lana lag  a l l  th e  w ork  involved, to r  in s ta n c e , la 
co n s tru c tin g  a l a rg e  block o f d a ta  o r  o o tu ttin g  
a  sk ip . T h is  film  slsiw a an  o .R . technique ca lle d  
c r i t ic a l  p a th  ache dab  eg  to  p lan  and  co n tro l such  
fobs w ith  th is  b a s is :  t f  tw o jobs hav e  to  b e  done, 
to e s  toe whole job  w ill b e  done m o re  q u ick ly  If 
they ca n  b e  done sim u ltan eo u sly  r a th e r  than  c o n ­
sec u tiv e ly . E xam ples iro m  th e  sh ipbuild ing  in d u stry  
a r e  u sed  to  I l lu s tra te  bow th is  technique ca n  be 
u se d  to  e lim in a te  bo ttlenecks aa d  m ee t ta rg e t  
d a te s . F ro m  BBC-TV  
R en ta l S IS  49 m ini tea  
T im e  L ite  F ilm s
FOETAL SOURCE DATA SYSTEM
Shows hew new  b u t i te c s  m anagem ent p rin c ip le s  
w ill a id  m anagem en t and  em ployees o f tb e  P o s ta l 
S e rv ice . T h e  sy s tem  links fa c i l it ie s  n*«*t»»g o v e r  
90 p e rc e n t o f  toe n a tio n ’s  m all.
R ental f r e e  17 m inu tes 
U nited S ta te s  P o s ta l S e rv ice
PAPERW ORK SHORTHAND 
T he wbys and w h e re fo re s  aa d  techn iques o f b o ri-  
so o ia l p ro c e d u re  c h a rtin g  a r e  d ep ic te d  in  th is  
m ovie. A n ac tu a l paperw ork  ro u tin e  la  show n and 
then , th rough an im ation , th e  ro u tin e  i s  c h a r te d  and 
expla ined . T ex a s In s tru m e n ts . F ilm  No. S0C9.
C o lo r IS  m is s  te a  R en ta l to  co lleg e s  an d  u n iv e r­
s i t ie s  i s  $7 fo r  9 d a y s , to  non-m em  b a r s  o f the 
in d u s tr ia l  M anagem ent 8 o c ie ty , 919.
THE PATH TO PROFITS--KNOW ING VOUR 
CUSTOMER
A film ed  ad a p ts  lion of C . L . K eeooy’a  p re s e n ta ­
tion to  th e  A m erican  B an k ers  A ssocia tion . D e ta ils  
the u s e  of th e  C e n tra l In fo rm ation  F i te  in  m ark e tin g  
banking s e rv ic e s .
C o lo r f r e e  re n ta l  31 m inutes 
N ational C ash  R e g is te r
PA TH  O P  VENUS
An in te re s tin g  an d  Im ag ina tive fUm te llin g  the 
s to ry  o f  " P io n e e r  V ", th e  su n  c irc l in g  sa te l l i te  
w hich w an b oosted  in to  sp a c e  by  th e  D ouglas T h o r. 
I960 ' C o lo r F o r  s a le , 992.00. 14 m inu tes 
M cD onnell D ouglas C o rp o ra tio n
PRESENTING SYSTEMS TO MANAGEMENT 
A film  o n  sy s te m s  p ro p o sa ls  to  s e n io r  m an a g e­
m en t m ade by I r a  S G o ttfried , C D P, E xecutive 
V ic e -P re s id e n t. N o rrla  and  G o ttfried , la c ., L os 
A ageles. A va ilab le fro  n  DPMA D ivision  V ice P r e s i ­
d e n ts  F o r  l is t  o f V ic e -P re s id e n ts , w r ite  DPMA. 
C o lo r 90 m in u tes  fre*
PRIN CIPLES O F TH E TRANSISTOR 
U ses an im ation  aod d e m o n stra tio n  to  d e s c r ib e  the 
deve lopm en t, u s e s ,  and  th eo ry  of se m i-c o n d u c to rs , 
germ an iu m  d io d es , aoo  t ra n s i s to r s .  Shows th e  e a r ly  
u se s  o f  s e m i-c o n d u c to rs . A dvantages o f t r a n s i s to r s  
la  co m p u te rs , r a d io s , ao d  b ea rin g  a id s  a r e  d isc u sse d . 
R en ta l 99 .90  21 m la r le s
Indiana U n iv ers ity
PROCESS O F  COMMUNICATION 
E xtends m o d e ls , th e o r ie s , and  p ra c t ic a l  ex a m p le s  
of v a r io u s  a s p e c ts  of com m unica tions a s  a  p ro c e s s  
an d  show n m o d e ls  w lu rb  e n c o m p ass  th e  co n cep t of 
in te r fe re n c e  o r  n o ise . P re s e n ts  ex a m p le s  o f  co m m ­
u n ica tio n s  an d  feedback  la  v a r io u s  t ra U tia g e o u ru e s— 
both  n o n -c o m p u te r and  com p u ter . Ohio S ta te.
C o lo r  re n ta l  |9 .7 0  49 m ta s te s
Indiana U n iv ers ity
PE R T  C O fT
T h is  film  I s  designed  to  g ive a  w orking  knowledge 
o f th e  p rin c ip le s  o f P E R T  COCTT an d  how to  apply  
them . I t  d e m o n s tra te s  to e  an d  co n tro l
fram ew o rk  o f  to e  w ork breakdow n, th e  p ro je c t  n e t­
w ork, an d  to e  a c count co d e a  tru e  to r e  to  g e n e ra te  
In teg ra ted  t im e  an d  c o s t  s ta tu s ;  show s sp ec if ic  
e x a m p le s  o f  g ra p h ic  d isp la y s . IE F I 
C o lo r  re n ta l  914.99 17 m inu tes
U a iv e rs lty  o f  M innesota
PROGRAMMED INVTRUCTKMI
LEARNING THROUGH PROGRAMMED O U 1R U C -
T90N
P r e s e n ts  th e  e s s e n tia ls  o f p ro g ra m m e d  tas trw e tk m , 
show ing th e  d iffe re n t ty p es  o f  p ro g ram m in g  s ty le s  
a n d  th e  u s e  o f book a a d  m ach ine p ro g ra m s . E d u ­
c a tio n a l m ed ia  k i t .  no . i f . (Baa Jo a n  S ta te  CoO egn-
M cG row HUD
1991 c o lo r  re n ta l  99.00 10 m iau tes
K ent S ta te  U n iv ers ity
P E R T /C O fT
D ep ic ts a s p e c ts  o f  P ro g ra m  E valuation  an d  Review  
T echn tqne w ith  em p h a sis  o a  m ile s to n e s  a s  they  
p e r ta in  to  v a r io u s  le v e ls  o f  m anagem ent. PE R T  
I s  a  tech n iq u e w hich h a s  b ee n  u sed  su c c e ss fu lly  la  
th e  deve lopm en t o f  to e  P o U r la  p ro g ra m . A pp lica tions 
a r e  o f  v a lu e  in  In d u stry  u s  w ell a s  la  th e  m ili ta ry . 
(U8N)
R en ta l 910 90 m laa to s
M ountain P la in s  E ducationsJ M edia C osset!
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PROGRAMMING IN FORTRAN IV 
14 lec tu re*  p re se n te d  by W alte r T  M ara , U n iv ers ity  
o f C alifo rn ia , D avis. O b jec tiv e  i t  to  tea cb  student*  
bow to p ro g ram  la  FORTRAN. T h e se  le c tu r e s  *erve 
a s  a  ta s iN  fu r a n o n -c re d it s h o r t  c o u r s e  g iven  by 
the f'o tu p u ie r C en te r a t  the U n iv ers ity  o f C a l t lu r n u  
at Ikivt* to  Htsff and  studen t*  n e v e ra t  lim e*  r a r h  
^ em t-s ter T he lec tu re*  a r e  alj.n  u sw t in c r e d it  
•-i.u rie s  by o th e r d ep a rtm en t*  T h e  tec tu r* *  -'over 
the Iu m < e le m e n ts  of FORTRAN IV p ro g ram m in g  
and ’ an  be used  to tra in  p e rso n n e l to w r ite  p ro g ram *  
fu r art) co m p u ter which h a s  a  s u ita b le  to m p ile r  
l e c tu r e  conten t includes: I )  In troduc tion  to  c o m ­
p u ter* . 2 ) E lem en ts  of th e  FORTRAN language; 
3} W riting a FORTRAN p ro g ra m ; 4) Extending the 
m yut-dutput t a p a b llttie s : 51 Flow ch a rtin g : 6) M an i­
pu lating  alphabetic  In fo rm ation , 7) Looping p ro ­
c e d u re s ; 8> S u b scrip ted  v a r ia b le s . 9 ) H igher d im en ­
s ional a r r a y s ;  10) F u n c tio n s; 11) S u b p ro g ra m s; 
12) S ubprogram  EXTERNAL; 13) L og ica l v a r ia b le s  
and functions. 14) S egm enting  p ro g ra m s .
16mm sound film s  m ade fro m  sound k in esco p e s 
R en tal one day . >10 p e r  film , ad d itio n al p lan s  
a v a ila b le  fo r m ultip le  d a y s  a n d /o r  90 d a y s  re n ta l. 
U n iv ers ity  of C a lifo rn ia
PROGRESS IN AIR T R A FFIC  CONTROL 
T h is  film  re v ie w s th e  h is to ry  of a i r  t ra f f ic  co n tro l 
and d e p ic ts  tech n iq u es  ao d  s y s te m s  now in o p era tio n . 
D e sc rib e s  p lan s  fo r Im proved  co n tro l In th e  fu tu re  
and fo r the co n se rv a tio n  o f  a i r  sp a c e  to  handle 
t ra f f ic  in c re a s e s .
F ilm  No S F P  1426
1966 R ental f r e e  20 m inute*
D ep artm en t of the A ir F o rc e
PROMISE AND PU Z Z L E  IN AUTOMATION P T . 
l - -N o . 128
A utom ation can  b e  view ed a s  a  rontiAuaU oo o f  the 
technological chaoge which h a s  been  going  on fo r 
a  tong tim e . A utom ation i s  tec h n o lo g ic a l change 
with so m e d is tin c tiv e  a sp e c ts . A utom ation, a s  a 
m ean* fo r  im p ro v ed  p ro d u c tio n  e ffic ien c y , p ro m is e s  
a  m o re  abundant life  fo r  a l l  A utom ation a ls o  p o se s  
s e r io u s  p ro b le m s. iS e r ie s ;  A m eric an  Ecooom y) 
R ental >3 00 28 m inu tes
U a iv e rs lty  of M innesota
PROM I5E AND PU Z Z L E  01 AUTOMATION—P T . 
2 , No. 129
H ighlights of the film  A m eric an  la b o r h a s  u n d e r­
s tandably  been co n c ern e d  o v e r  th e  im p ac t q{ tec h n o ­
log ical change T be Im pact o f au tom ation  on tb s  lab o r 
fo rc e  ac co u n ts  fo r so m e  o f th e  re c e n t em p h a sis  
upon w ork ru le s  and job  se c u r ity  in co lle c tiv e  
bargain ing- In s p ite  o f tb e  e f fo r ts  o f la b o r aod 
m anagem en t in sp ec if ic  s i tu a tio n s , au tom ation  m ay 
c o n trib u te  to  p e r s is te n t  unem ploym ent in p a r tic u la r  
a r e a s .  .S e r ie s  A m eric an  E conom y)
R ental >3.00 26 m lno tes
U n iv ers ity  o f M innesota
PUNCHED CARO DATA PROCESSING 
ACCOUNTING MACHINE, CALCULATOR, 
COLLATOR
D ^al* with the la s t  s te p  in punched c a rd  d a u  
p r ''c*** ing  and  th e  m ach in ery  tha t conclude* the 
p r> *e»s T b e  accounting  m a rh  ne I* d e sc rib e d  in 
te rm *  of it*  p a ra lle l  m ethod i f p rin tin g , showing 
d e u i l  p rin tin g , g ro u p  p rin tin g , Kum m sry punching, 
xml the fuM 'twn of the reprodu* mg punch. D eta iled  
i)*-m<-ni>iramit<v sl*u  *hoa the c a lc u la to r  and c o lla ­
to r  se lec tin g , m atching, m e rr tn g , and  sequence 
tin-clung
1966 c o lo r re n ta l >5 90 l-t m inutes 
See r~l*‘w
PUNCHED CARD DATA PROCESSING 
INTRODUCTORY PRD ICIPLES
In tro d u c es  the 'c a r d ’  a*  it  i t  u sed  in  punrhed  
c a rd  d a ta  p ro c ess in g . D e m o n stra tio n s  show the 
o rg a n isa tio n  o f th e  c a rd  in to  ro w s, co lum ns and 
zo n e s , and  d e s c r ib e  bow tbe r t r d  is  divided into 
f ie ld s  to  accom m odate  sp ec if ic  jo b s . E xp lains the 
p rin c ip le  o f a lp h a b e tic  and  n u m eric  o rg a n isa tio n  
o f d a u  a a d  a ls o  th e  m ethod by w hich the d a b  
p ro c e s s in g  m ac h in e s  re a d  th e  in fo rm ation  contained 
oa th e  ca rd .
1966 c o lo r  re n ta l  >5.90 13 m inutes
See below
PUNCHED CARD DATA PROCESSING 
PRINTING CARO PUNCH
Follow * a  c a rd  through th e  cn t* re p ro c e s s  of r e ­
co rd in g  d a ta  on th e  key  punch m ach ine . D etailed 
d e m o n s tra tio n s  include the d esig n , p u rp o se  and 
function o f tb e  keyboard , i t s  k ey s , sw itch es , and 
o th e r  m an ip u la tiv e  p a r ts .  D e sc rib e s  th e  hopper, 
s ta c k e r ,  feed ing  s ta tio n  and  re ad in g  s ta tio n . Shows 
bow punched In fo rm ation  i*  d u p lica te d  fro m  c a rd  
to c a rd  and how d a u  can  be p rin te d  a s  the ca rd  
is  punched.
1968 c o lo r  re n ta l >5 90 13 m inu tes
S ee below.
PUNCHED CARD DATA PROCESSING 
PROGRAMMING T H E  KEY PUNCH 
A com bination  o f liv e  ac tio n  a r d  g ra p h ic s  de ta il*  
a  sec o n d  function  of th e  keypunch m ac h in e—p ro ­
g ra m m in g  Shows th e  p re p a ra tio n  o f s e v e ra l  d if­
fe re n t p ro g ra m  c a rd s  an d  the way tn  w hich the 
s u r  w heels o f  th e  p ro g ram  un it re a d  the c a rd s  and 
> a u se  th e  keypunch to  change t b i l ls ,  sk ip  o r  du ­
p lica te . In tro d u c es  the v e r if ie r ,  show ing how it 
c o n tr ib u te s  to checking  punched c a rd s  and  in d e ­
tec tin g  e r r o r s .
1968 c o lo r  re n ta l IS  90 13 m in u te s  
S e e  below
PUNCHED CARD DATA PROCESSING
T H E  O rTBR PRETE R  AND CONTROL PANEL
WIRING
D e sc rib e s  the v a r io u s  se c tio n s  of the in te rp r e te r  
including  the re a d in g  an d  p r in t  u n its . Shows the 
d iv is io n s  o f  the type b a r ,  v a r io u s  co n tro l p an e ls  
and how they w ork . D e m o n s tra tes  th e  sp ee d  with 
w hich th e  m ach ine  p ro c e s s e s  in fo rm ation  e ith e r  
fo r f ilin g  o r  fo r  tra n s la tin g  th e  punched h o le s  into 
p r in te d  in fo rm a tio n  E xp la ins  the co m p lete  p rin tin g  
p ro c e s s :  bow th e  m ach ine r e a d s  tb e  v a r io e s  sone* 
of tb e  type b a r s ,  th e  functioning and  a c tu a l  w iring  
of th e  c o n tro l  p an e l to r  u n it re c o rd  m ac h in e s , and 
th e  d e s ig n  aAd p u rp o se  o f v a r io u s  ty p es  o f hubs 
an d  e s te s a io o s
1968 c o lo r  re n ta l  $5.29 12 m in u tes
S ee  below .
PUNCHED CARD DATA PROCESSING 
TH B REPRODUCER
D rm n n a tra le*  se v e ra l  c a rd  re p ro d u c in g  techn iques 
10 show the in teg ra l functions of ihe rep p w lu n -r 
T he gang punch o p era tio n  and the m ethod uf w r t -  
(ym « unm atched  ca rd *  is  c lo u d y  exam ined  M ark 
sen s in g , alone, and In com bination  * ith  gang [Him ri 
mg is  covered  in ctor-oup d e ta il a s  l* the m**th<«l. 
I>urt«ise and applica tion  of end p rin tin g  and su m n :j t y 
jam i'htn* C o v ers  the p rin c ip le  «f co n tro l panel 
w iring  a s  H app lies to the re p rn d o re r
< u |o r  r e n t a l  j r .  50  : t  m in u i* "
PUNCHED CARD DATA PROCESSING 
THE SORTER
An Introduction  to the s o r te r ,  a  v isual ana lyst.- uf 
i t s  p a n s  and the w ays in which they function An 
ac tu a l so rtin g  o p era tio n  d em o n stra te *  ’fiem achin.- s 
c a p ac ity  to re a d  a punched c a rd  fo r the d a u  it 
co n ta in s  and se p a ra te , m erg e , and m atch  a s  re q u ired  
A lso c o v e rs  the alphabetic  so rtin g  tw itch  
1S6B co lo r re n ta l $5.00 14 m inutes
All o f Ihe film s in the Punched C ard  Data P ro ­
c e s s in g  S e rie s  d e sc rib e d  im m e d ia te ly  above a r e  
av a ila b le  from  the U n iversity  of Illino is
PUSHBUTTONS AND PEO PLE 
W alle r R eu th er , P re s id e n t o f the UAW. s ta te s  
la b o r 's  position  oa tbe is su e  o f au tom ation  Labor 
le a d e rs  re g a rd  au tom ation . In I ts e lf , a s  n e ith e r  good 
not ev il. P ro p er ly  u sed  o r  " tam ed " , au tom ation  c a n  
s e r v e  socie ty . In c rea sed  produc tiv ity  can  r a i s e  o u r  
liv iog  s ta n d a rd  If w o rk ers  s h a r e  in tb e  p r o c e s s .  
U nplanned au tom ation  can ca u se  econom ic c h a o s  
It m u st take  Into account the hum an fa c to rs , w o rk ers  
and  public . W o rk ers  m u st be re -c d u c a te d . r e -  locate d , 
and com pensated  fo r such  ad ju stm en t Product*! by 
the U nited Auto W o rk ers  o f A m erica  
R ental $8.90 22 m inutes
C o n tem porary  <'McGraw Hill
PUSHBUTTONS AHD PROBLEM S 
T ra c e s  the developm ent of au to m atio n , beginning 
with H enry  F o rd ’s  asse m b ly  line. D escribe;, it* 
s p re a d  to o th e r In d u s tr ie s , w hich re s u lts  tn h igher 
w ages, a s h o r te r  work w eek, and m o re  le is u re . 
D e sc rib e s  the p ro b lem s that have a r is e n  a s  au to ­
m ation  In c re a se s  and sp re a d s  to  a g r ic u ltu re , t e le ­
phone com m unications, and m a ss  p roduc tion  tn such 
a r e a s  aa  d ru g s  and p re s c r ip tio n s  E m p h as ises  the 
ro le s  of m anagem ent and la b o r tn so lv iop  the 
unem ploym ent prob lem .
1909 re n ta l  $5 10 m inutes
M ountain P ls in s  E ducational W;*dla Council
QUALITY AND COST ADVANTAGE THROUGH 
MODERN MACHINE TOOLS
T h is  film  p re se n ts  a  sam pling  of sp e c ia l j?urpn*t> 
p roduc tion  m achine fo r a v .ir l tfy  o f in d u s tr ie s  
A lso  fe a tu re d  ta a tape co o tro lled  sp ec ia l m achine. 
C o lo r f r e e  re n ta l  1? m inu tes 
K earney  and T re c k e r  C o rp o ra tio n
THB QUESTION TREE
An ex p lo ra tio n  o l m an’a a g e -n ld r ia r lo s iiy  concern ing  
the w orld around him  and w here  th is  c u r io s ity  h a s  
led  him  T he s to ry  • bow in te lligen t question ing  
leads in s r te n t i f i r  d isco v ery . Inc ludes sequences  
»n cryogen ic*  language tra n s la tio n , v apor grow th 
and ih.* op tical m asv r /Suitable fo r ad u lt aud iences 
and school group*, jun .or high and above.
CnP r F re e  except fo r re tu rn  postage 19 m inutes 
SHM
QUIET REVOLUTION
T his film  d isrus.se*  le w  ap p ro ach e s  to education. 
It explain* u se  of teachers*  a id e s , co m p u ter sc h e d ­
uling, and m odular c u rricu lu m . NEA 
C olo r re o ta l S3 00 30 m inutes
U niversity  of M innesota
R. BUCEU1N1STER F IL L E R : PRO SPECTS 
FOR HUMANITY
P re * e n ts  F u lle r 's  p re f ic u o n s  of the p ro sp e c ts  for 
hum anity In which he. b e liev e s  that tb e  technology 
d e r iv e d  from  sp ace  exp lo ra tio n , co m p u ter a p p lic a ­
tions, and sy s te m s  a n a ly s is  w ill unify m ankind. 
D epic ts F u lle r  giving x p ee rh es  a t  th re e  educational 
in s titu tio n s . NET.
R ental $0 75 30 m ini tea
Indiana U niversity
REGIONAL SYSTEMS CENTER
A v isu a l to u r o t N C R 's f i r s t  re g io n a l s y s te m s  c e n ­
te r  tn H artfo rd , C onnecticut. T he film  d e sc rib e s  
the functions of tbe c.*nter aod show s the v a rio u s  
NCR data  p ro c ess in g  x /s te m s  in u s e  th e re .
C o lo r tr e e  re n ta l  ,2  m inu tes 
N ational C ash  R eg ister
REMARKABLE SCHOOLNOUSE 
P re s e n ts  a su rv e y  of technological Innovations in 
e le m e n ta ry  and jun io r high in s tru c tio n , d esc rib in g  
s e v e ra l  p ro g ra m s which u t i li s e  v a r io u s  fo rm s  o fth e  
new m ethods of educanoo . S ev era l ty p es  o f schoo ls 
a r e  show n, including o r e  w hose a rc h ite c tu ra l  design  
en courages  flex ib le le irn ln g  g roups. D e m o n stra tes  
the in c re a se d  pupil involvem ent which re s u lts  from  
new teaching a id s , t u t  w arns  th a t th e  te a c h e r , 
who in sp ire s  the M u d en t aod engages him  la  deba te , 
cannot be re p la ce d , and s t r e s s e s  tbe Im portune*  of 
fu r th e r  r e s e a rc h  in the field  of education .
C olor R eotat 512 00 25 m ioutes 
S yracuse  U niversity
REVOLUTION IN THE TH REE R 'S  
How the t a s e  of education  can  be m ade m o re  b ro a d  
is  brought into focus T he w id e-sp rea d  revolu tion  
tn education  today i& shown through tb e  u se  of new 
techniques, new m a te r ia ls , new m a c h in e s ,p ro g ra m ­
m ed lea rn in g  and U Q fuage la b o ra to r ie s  N a rra te d  
by Van H eflin P roduced  by W olper P ro d u ctio n s , 
Inc.
R eotal fo r 1 to 3 day*. 125.00 50 m inu tes 
F ilm s  In co rp o ra ted
ROBOTS CRT SMARTER
A leading in d u s tr ia l r e s e a r c h  la b o ra to ry  fo re se e s  
thousands o t ro b ts  la  s e r v ic e  la  in d u s try  to  th e  n r i t  
f t *  p a i r s .  T h re e e x p e rim e n ta l ro b o tsu n d e r  deve lop ­
m ent a i S ia o fo rd R e s e a rc b ln s ll tu le a re d e m o a s ira te d  
and  d iscu ssed  T he ro b o t, V e rs a tra n . from  die 
A m eric an  M achine F oundry , u s e s  hand  to o ls  in 
en v iro n m en ts  hum an balnea could  co l e o d u re  and Is 
re a d ily  re tr a in e d  to r  oew ta s k s  B u lte rfto g er is  a 
S taofnrd  R e se a rc h  robot w hich h as  a a  a rm . an eye, 
and  a b ra in , and  Is ca p ab le  o t  l im ite d  coo rd in a­
tion S haker. S R l's  m o st advanced  robo t, can move 
about and p e rfo rm  Incom plete]*  spec ified  ta sk s . 
In te r fa c e  s e r ie s .
C o lo r re n ta l 923 00 
U n iversity  of C alifo rn ia
TH E SEARCH: AUTOMATION 
G uided by MIT re s e a r c h  e x p e r ts ,  show s a c r o s s ­
co u n try  tour of la b o ra to r ie s  p io n ee rin g  in the 
developm ent o f oew ro b o t m ac h in e s  d esig n ed  to 
tak e  o v er so m e of the d u tie s  o cc e  p e rfo rm ed  
e x c lu siv e ly  by the hum an o e rv o u s  sy s te m . Includes 
d em o n s tra tio n s  of ou ts tand ing  ex a m p le s  of la te s t 
deve lopm en ts  10 the field  o f au to m atlo a . CBS 
R en ta l 97.29 26 m inutes
Indiana U n iversity
TH E SECONDARY SCHOOLS ANO COM PUTERS 
F re d  G ru e n b e rg e r  a d d r e s s e s  a  m e ssa g e  to sec o n ­
d a ry  school m ath em atics  t e a c h e r s  (a re c o rd ln g o f Itts 
sp ee ch  o f A pril 7, 1061. to  th e  N atloaal C ouncil o f 
T e a c h e rs  of M athem atics). U sing a a  IBM 1620 co m ­
p u te r  in ac tion , be show s so m e of the th ings which 
a co m puter can  do in  a high  schoo l. T ra d itio n a l 
w ork ts  d em o n s tra te d  by th e  so lu tion  o f a system  
of fou r sim ultaneous lin e a r  equa tions . A dvanced work 
is  re p re se n te d  by a  p ro b lem  fro m  d iffe ren tia l 
c a lc u lu s  and by a prob lem  in D iophanttne equa tions. 
T he D lophantine prob lem  is  a ls o  u sed  to show  how 
r e a l  re s e a r c h  can be brough t down to  tb e  high 
schoo l level when a  co m p u te r i s  av a ila b le . F ina lly , 
by ca lcu la tin g  som e p r im e  n u m b e rs  and by d is ­
play ing  so m e v ery  ta rg e  fa c to r ia ls ,  i t  Is  shown 
bow a com puter can  p ro v id e  so m e  am u sin g  s id e ­
lig h ts  to  the w orld  o f m a th e m a tic s .
1M1 f re e  re n ta l 20 m inu tes 
T b e  Rand C orpora tion
SIMULATION—SIGH G REER TO TRAINING 
Shown how C o n d u c tro a -M isso ir i is  apply ing  tta 
s p a r e  technology and  m anutacxuriag  s k i l ls  to  the 
developm ent aa d  m anufactu ring  u f one of tbe w o r ld 's  
f i r s t  ra il r o a d  tra in  s im u la to r s  T he film  d ep ic ts  
and ex p la in s  the o p era tio n  of the v a rio u s  subsystem *  
of the s im u la to r . Included i s  a l l w  dialogue sequence 
t tu t  d ra m a tic a lly  p o r tra y s  the use of th e  ra ilro a d  
s im u la to r  in a typ ical tra in in g  situ a tio n  
C olor F o r  s a le  fo r 9112 00 16 m inutes 
M cD onnell D ouglas C o rp o ra tio n
f!X  IN ELECTRONICS
F ollow s th e  c a r e e r s  of s u  g ra d u a te s  o f tbo DeVry 
In s titu te  of Technology. T h is  In s titu te , one of the 
B ell and  Howell Schoo ls, t r a in s  s tu d en ts  in the 
a r e a s  of com m unica tions, co m p u te rs , TV , e le c ­
tro n ic s . and o th e r tec h n ic a l c a r e e r s .
1969 c o lo r  f r e e  re n ta l  22 m inu tes 
B ell and Howell Schools
6,9,4,3,2,1
An e x p e rim e n t--a n d  a  beautifu lly  su c c e ss fu l o n e-- 
th is  D im  c r e a te s  a  journey  through tim e  from
29.000 B.C. to the a g e  of sp o re  e ip lo ta tio o . Dy­
nam ic aa d  unique an im ation  com bine to  m ake a 
co m m en ta ry  oa o u r re la tio n sh ip  to  technology th ru  
th e  a g e s  P roduced  by th e  M tn .s tu re  F ilm  8todlb. 
W arsaw
C o lo r re n ta l 912.50 7 m in u tes
C o o tem p o rary /M cG raw  R ill
TH E 640-200 PRINTER
A v tsu a l d e sc rip tio n  o f th e  h a rd w a re  fe a tu re s  of 
th is  fa s t  p r in te r  a v a ila b le  fro m  NCR.
C olo r f r e e  re n ta l  I I  m inutes 
N ational C ash  R e g is te r
SK ILLED  WORKER
C o a s td e ra  tb e  p ro b lem  of th e  sk ille d  w o rk er who is  
d isp la y ed  by a  m achine . M cG nw  
R eotal 96 . 27 m iau tes
S y rac u se  U n iversity
SIGHT AND SOUND: MEDIA Of FOREIGN-LANG­
UAGE TEACHING
Shows som e teaching m ethods u se d  in ac tu a l fo re lg n - 
language c la ss ro o m s  using  m edia su ch  a s  tape 
r e c o rd e r s ,  o v erh ead  p ro je c to r s ,  s lid e  p ro je c to rs , 
film , co m p u ter ap p lica tio n s , aod  m u lti-m e d ia  
p re se n ta tio n s  Languages bein g  taught inc lude  these: 
C h in e se , F re n c h . G e rm an , S p an ish , and  E gglish  to 
s p e a k e rs  o f o th e r  languages. T each ing  m ethods a r e  
re co g n isab le  by s p e a k e rs  o f a l l  languages, and 
n a r ra t io n  p ro v id es  esp lan a tlo o  w h e re  n e c e s sa ry . 
1969 c o lo r re n ta l  920.00 32 m in u te s  
S y ra c u se  U a iv e rs lty
S IG M -O N /fltO N -O rr
E x am in es c o m p u te r -a s s is te d  in s  tru e  tioo . E xplains 
th e  s o c ia l ch an g es and tec h n o lo g ic a l ad v a n ce s  that 
h av e  m ade co m p u te r a s s i s te d  in s tru c tio n  p o ssib le . 
A p p ra ise s  the efficiency  o f c o m p u te r -a s s is te d  in ­
s tru c tio n  in co m p ariso n  w ith th e  c la ss ro o m  te a c h e r 
aa d  c i te s  the c o m p u te r 's  a b il i ty  to in d tr ld u a ll te  
in s tru c tio n  fo r  th e  studen t. P e s o  S ta te  U 
C o lo r 23 m inu tes re n ta l  95.90 
lod iana  U n iv ers ity
SM ALL MIRACLE
E x am in es su ch  v a r ie d  su b je c ts  a s  highway design , 
shoe re ta i lin g , teaching , aa d  o th e r  ev e ry d ay  en ­
d e a v o rs . In an  im ag in ativ e  p o r t r a i t  o f th e  w orld  
a round  u s ,  th e  film  d e s c r ib e s  m a n 's  ae v er-en d tn g  
s e a rc h  fo r  know ledge, sod  in th is  way h elp s  to  p lace 
m o d ern  technology in  h is to r ic  and ph ilosophic p e r ­
sp ec tiv e
C o lo r F r e e  excep t fo r r e tu r n  postage  14 m inutes 
IBM
SOME SIMULATORS
T ra c e s  developm ent o f  Simulati<« fro m  a e ro sp a c e  
In d u stry  to  highway re s e a r c h ;  Inc ludes N orthrop  
fligh t s im u la to r s  and  U C L A 's IT T E  d rlv tn g  s im u ­
la to r s  p ro je c ts .
C o lo r k iaeo sco p e 1971 R eo ta l 920 30 m inu tes 
U n iv ers ity  o f C a lifo rn ia
STORY O F  TH E CENTURY
A co lo rfu l look a t  N C R 's new est co m p u te r sy s tem . 
T h e  film  d e s c r ib e s  th e  m any fe a tu re s  o f  tb e  s y s ­
te m -- f ro m  m an u fa ctu re  to  s o f tw a re - -a a d  a ls o  show s 
Its  m any p e r ip h e ra ls  a a d  appU catioas.
C o lo r f r e e  re n ta l  29 m inu tes 
N ational C ash  R e g is te r
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T U  STOUT O S A  C H IC K
T n c M  th e  p i ik  o f  «  b u k  check  abow tag t o *  n o d i n  
m ac h in e ry  u d  sk ille d  w o rk e rs  cfta a c c u ra te ly  p ro - 
c i t s  m illio n s  o f  d o l l a r s . w o rth  o f d w c k a  daily . 
1M > c o lo r  re n ta l  96 00  11 m i N t f i
U n lm a l iy  o f  S o o tb m  C alifo rn ia
T H I  TSACHKH AND TECHNOLOGY 
T r a c t s  tb e  beginning* a a d  h is to ry  o f I to  i n  pac t 
o f  technology o a  education . P re s e n ts  docum ented 
U lu e tra tto d s  d ea lin g  w ith  m an s  t a d  Individual la* 
s t r u c t io a , ' f r o t t  a s  A ir  'T o re *  te lev is io n  p ro g ram . 
S te p h en s ’C o lle g e 's  i n f i i f i a i  h l t p k i t ,  B righam  
Y oung U n iv e r s ity 's  C ontinue** P r o g re s s  S e to o l, 
i o t a  M a ra ta U vH igb S ch o o l's  co m p u te r -b a se d  p ro ­
g ra m , O lio  S ta te 's  d i a l - tc e e s s  teach ing  sy s te m , 
a a d  U a l n n l t f  o f M ia m i's  R e so u rc e  C e n te r . G ives 
s  look a i  Ot# schoo l aa d  I t a e h t r  o f  tom orrow . 
J a m o s  f i n  (USC) n a r ra te s .
R ta t s l  S IS 40  m iau tes  
M ousts i s  P U ls s  E ducational M edia C ouncil
TEACHING t a C B D W  AND PROGHAM M ID 
LIA K N D fG
T r a c t s  t t o  m ovem ent from  tk a  e a r ly  developm ent 
o f t t s c k la g  m a c k ia ts  to  Cbt p r t s t a t  day  co n cep t of 
p ro g ra m m td  m a l t r t a l s  s M  a u to -in s tru c tio n a l le a ra -  
lag  by a o ta b lt  s s tk o r l t l c t  s e e k  a s  E U s w r , G la s s t r .  
a a d  o tk a r s  la  a  s t a s t  ft I s  a  b a s ic  p r im e r  fo r  th is  
fie ld  o s  fU m , g iv ing  i l lu s t ra t io n s  o f  th e  v a r io u s  type 
o f s i l f  l a a lm r l ln in l  m td la . UW 
R a s ta )  M  OO M  m iau tes  
S y ra c s s s  U a lv a rs lty
TECHNICIANS IN  OUR CHANGING WORLD 
E x p la in s  tk a  Im p ac t o f r e c a s t  a d v a ae as  la  s e l te c a  
s a d  sa to m aU o s. U a d tr s e o ra s  tka g row ing  aa«d  fo r 
com  p a  la s t  peop le  a a d  d e s c r ib e s  tb e  educational 
s a d  a tt i tu d ta a l  re q u ire m e n ts . S ta a to rd .
C o lo r  IM S  r c a ta l  96. 14 fa lsifies
U n iv ers ity  o f  S ou thern  C aU fo ra la
t e c h n i q u e s  f o r  t o m o r r o w
A pplica tion  o f  au tom ation  la  F o rd  F oundry .
C la v e  land , O tdo . t f a c h la a s  do h a rd  aa d  rou tine 
w ork , sav in g  m a s  fo r  s k i lls .  F o rd .
R ec ta l $9-00 93 m in u te s
U o lv e rs ity  o f M lcklgaa
TBCHNOLOG1CAL DEV ELOPM ENT 
E x p lo re s  tk a  a a t s r e  of techaology aad  d e m o o s lra tts  
i t s  u se . Shows th a t ta d o s tr la l  tech n o lo g y 's  f i r s t  
a t te m p t i s  to  r e d a c t  p ro d u c tio n  c o a ts  o r  to  g iv e  the 
p ro d u c t a s  ed g e  o v e r  I ts  com peU ttoa w ith  the hope 
o f  g / e a te r  p ro f its . Show s, too, tha t techaology has 
s e r v e d  to  c r e a te  w hole aew  m a rk e ts . N ET 
R e e ta l 94 .TS 29 m iau tes  
la d ta a a  U a iv e rs lty
TECHNOLOGY AND YOU
D eflaea  techaology. F  re s e c t s  tec ta o to g le a ) deve lop - 
m e a ts  s a d  sk ew s how they a r e  affec ting  p eo p le 's  
U ves. V ocations) o p p o rtu n itie s  a r e  ssg g e a te d  sa d  
th e  Im p o rta se e  o f  e a r ly  p re p a ra tio n  I s  e m p h a sise d . 
H P
1999 c o lo r  r e n ta l  94 .00  19 m iau tee
U a iv e rs lty  o f  Sow tkcra C aU fora la
THERMO-PHYSICAL RESEARCH—A COMPUTER 
DEMONSTRATION
Skew s v a r lo a s  co m p u ter h a rd w a re  a t  w ork. T h e re  
a r e  no  t i t le s  la  th is  film  to  te l l  w hat ea c h  m achine 
la  o r  w hat o p era tio n  it  Is  p erfo rm in g .
S tle a t re n ta l  91 90 9 m lau ths
P u rd u e  U a iv ers lty
YfllMKDfG MACHINE
H ighlights th e  T X ‘0  d ig ita l co m p u te r , an  in stru m en t 
r  .Wing s c ie n tis ts  to  e x p lo re  new  f r o n tie rs  o f the 
hum an m lad . Shows w hat m ac h in e s  d o  th a t looks 
lik e  "thinking* and  whut th is  m ay m ea a  to  the w orld  
o f to m o rro w . F ro m  the CBS-TV  T o m o rro w  S e r ie s , 
C aro u se l F ilm s .
1994 re n ta l  911.00 94 m inu tes
S y rac u se  U a iv e rs lty  
Pennsy lvan ia S ta te  U n iv ers ity
THDfKDfO MACHINES
A pproaches and  e x p e rim e n ts  la  m ach ine  " te te l l i-  
gea ce "  A m echan ica l m o u se  chat l e a n s  by t r ia l  
aa d  e r r o r ,  a  c h e s s  g a m e  ag a in s t  a  g ia n t com puter, 
n ad  a  m acM ae th a t re c o g n ise s  v isu a l p a tto ra a  a r e  
h ighlighted. ET8
C olo r re n ta l  99 .90  19 m in u tes
S y rac u se  U a iv ers lty
THDGQNG??? MACHINES
P a r t  o f th e  High School S cience p ro g ra m , dealing  
w ith understand ing  com  p a te ra . Com  p a n s  ab ility  o f 
hu m an s  to think w ith th a t o f  co m p u te rs . Anim ation 
and  liv e  photography a r e  u sed  to  p re s e a l  id ea s  
tn  a  hum orous and  in fo rm a tiv e  way.
1949 c o lo r f r e e  r c a ta l  14 m in u te s  
B ell System  T e lephone O ffices
T H U  BUSINESS O F  NUMBERS
Aa an im ate d  c o v e rag e  o f a r ith m e tic  fro m  cave m en 
to  the p r t s t a t  day. N u m era  fo r  counting  and  to r  
da ta  p ro c esa la g  a r e  included.
1969 f re e  re o ta l 20 -a lnu les 
UNIVAC F ilm  L ib ra ry
THIS IS AUTOMATION
D efines au tom ation  aod  i l lu s t r a te s  In d u s tria l ap p li­
ca tio n s  o f the p r in c ip le s  of au tom ation  tn  tbe 
m an u fa ctu re  aad  packaging  of a v a r ie ty  o f p roduc ts . 
1996 c o lo r re n ta l  99.99 SO m inu tes 
U n iv ers ity  o f D linots
THIS IS MARSHALL McLUHAN:
TH E MEDIUM 19 T H E  MESSAGE 
P re s e n ts  D r. M cL u h aa 's  Id e as  aa d  re a c tio n s  to ­
w ard  them  fro m  a  n um ber o f  p e r s o n s  who a g re e  o r  
d is a g re e  with h im . Id e as  in c lu d es  co n c e n tra te  on 
new  e le c tro n ic  m ed ia and  In s tru m e n ts  w hich a r e  
speeding  up o u r l iv e s , p ro c e s s in g  info rm ation , aad 
shaping  o u r se n s tb ti lt le s . NBC News.
C o lo r re n ta l 940 S3 m in u tes  
C o n tem porary  F ilm s/M cG ra w  HU)
TH E  1139 4J1B
A n ig h tm a re  Im p re ss io n  o f  a  w o rld  In w hich a  m an 
in  try in g  to  e sc a p e  a co m p u te r ise d  w orld  w hich 
con stan tly  t r a c k s  to n  mov em en ts .
1947 c o lo r  re n ta l  990. 17 m inute#
U n iv ers ity  o f  S outhern  C aU forala
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T fU S , T S M K ,  AND M ONET
In tro d u c es  Um  UNIVAC 9000 w r ( « t  o f r « « p i t t r »  
t a d  i k o t i  t b t l r  t d n i K t i  
IftM  c o lo r fro*  m i l l  I I  m inu tes 
UNIVAC F ilm  L ib ra ry
TOMORROW...TODAY
How ca n  m an o v e rc a m e  h la  fu tu re  p ro b le m *  b e fo re  
they in f a n  a r ia * ?  H e re  w e I n n  bow s c i e n t i s t s  
a r e  using  tbe t r i a l - s a d - e r r o r  o r  s im u la tio n  m eth o d  
to  an tic ip a te  aod so lv e  p ro b leb i*  ihejr m ay e n c o u n te r  
a a  they s t r iv e  to  m e a t totsloW oA’K goat*  Vie w a tc h  
a a  im ag in ary  w ar g aitie  £ISyed w ltb c o m p u te r* ., 
a  a tm u la to r designed  W r b o d in g  a s u p e r s o n ic  
t ra n s p o r t  p la n e . .a  s im u la te d  m an e u v erin g  a n d la a d -  
tng of a L unar M odule. W ith s im u la to r a .  m ao  i s  
ab le  to  re d u ce  tbe h a z a rd s  o f e a p lo ra tio o ; b e  i s  
a lso  enab led  to  develop  id e a s  fo r  to m o rro w .
C olor re n ta l  $18 SO m in u te s  
C on tem porarySM cG rsw  H ill
TOMORROW'S PROGRAMMERS 
A 90 -b o u r su m m e r c o u r s e  in  com p u tin g , b e  Id i s  
1884, I s  showo with a  co m m en ta ry . T b e  c o a r s e  w a s  
h eld  fo r  22 g ifted  tw e lv e -y e a r  o ld s  s i  S an ts  M onica  
High Scbool. T be cand id  pho tography  sh o w s  th e  
re sp o n se  of tb e  c la s s  to  w ork  c e n te rin g  a ro u n d  a n  
IBM 1620.
1964 c o lo r  f r e e  re n ta l  29 m inu tes 
T be Rand C o rp o rau o o
A TRA V ELER M EETS AIR T R A F FIC  C O N TR O L 
Follow ing two t r a v e le r s  on a  le t t r ip ,  th i s  f i lm  
g iv es  s o  ex c e llen t la y m a n 's  ex p lan atio n  o f th e F A A 's  
a i r  tra f f ic  co n tro l sy s te m . S in c e  tb e  f i lm  w a s  
in troduced , a i r  tra f f ic  c o n tro l h a s  b een  u n d e rg o in g  
a v a r ie ty  of s e m i-a u to m a te d  im p ro v e m e n ts .
1989 f re e  re n ta l 29 m in u tes  
F e d e ra l  A viation A d m in istra tio n
• « . i r
By A rth u r L ip se tt, th is  film  p ro v id e s  w ry  c o m m e n ­
ta ry  on  m ac h in e -d o ja las ted  m an , th e  m a n  to  w hom  
nothing m a t te rs ,  w ho w a its  on c h a n ce  f o r  h i s  
n u m b er to  com e op. P r e s e n ts  a  s u c c e s s io n  o f  
m any u n re la te d  v iew s o f tb e  p a s s in g  c ro w d . F lin t  
a w ard s : C hicago , Ann A rb o r, P a lo  A lto. A N a tio n a l 
F ilm  B e a rd  o f  C anada re le a s e .
R entp l $8 .00  10 m in u tes  
S y rac u se  U n iversity
TW INKLE: A COM PU TER ANIMATION STUDY 
O F  TEM PO RA L INTEGRATION (M T B E  MUMAM 
VISUAL SYSTEM
By O liv e r  G. S elfrtd g e . E qu ipm en t P D P -1  c o e n p a te r . 
S ource : R o b e rt N. D a v is , M IT L in co ln  L a b o r a to r ie s .  
T w inkle la  d esig n ed  to  s tu d y  v is u a l  p e rc e p tio n  in  
tim e . E ach  f ra m e  is  a  s ta t ls tf e a U y  o a U o rm  s e t  o f 
ran d o m ly  p lac ed  d o ts . T h e  s e q u s a c e a  Involve ra n d o m  
con fig u ra tio n s  m oved a g a in a t  a  ran d o m  b ac k g ro u n d . 
F r e e  re n ta l  8 m lan tea
U s e rs  o f  A u tom atic In fo rm atio n  D isp lay  E q u ip m en t
THE ULTIMATE MACHINE
Tbe development an d  u s e  o f c u e  o f m an ’s  m ost 
com plex la v e s ik m s '- th e  c o m p u te r - - i s  e sa o H a e d tn  
th is  film. It s tu d ie s  a a  au to m ated  o il  re f in e ry  w here 
com puters co n tro l p roduc tion , show s a  eb lld  l e e r s  tag 
fro m  a c la ss ro o m  co m p u te r a a d  sh o w s sc ie n tis ts  
building a m an like  robot. H ighly m o tiv a tio n a l, ihe 
film  will in sp ire  p s p ils  anx io u s to  w ork  w ith  com ­
p u te rs  It can h e lp  d ire c t  tb e  th ink ing  o f  a  c la ss  
beginautg a  study  of m a th e m a tic a l sy m b o lism  It 
can  serv e  a s  a  b a s i s  fo r debatH s a  b o at th e  ro le  of 
governm ent and about tb e  p ro te c tio n  o f  lu im aa sad  
ru a su m rr r ig h ts , aa d  It r a n  g iv e  id e a s  th a t will 
h e lp  young people m ake e tiw c attsa a l an d  vocational 
dec lstaax . F rom  BBC -TV  
R ental $90 SO m iau tes  
U pper elem en tary  through h igh  sch o o l 
T im e  L ife F ilm s
UNDERSTANDING NUM BERS, MO. I  
BASE AND PLA C E
P re se n ts  the c h a r a c te r i s t i c s ,  h is to r y ,  an d  ap p lic a ­
tio n s  of the b in a ry  sy s te m  aa d  e n p h a s la e e  th e  basic 
p rin c ip les  o l b a se  a a d  p lac e  la  o u r s y s te m  o f n u m e ra ­
tion . Shows bow n u m b e rs  a r e  r e p re s e n te d  is  tbe 
b inary  syxtsm . I t s  re la tio n sh ip  to  e le c tro n ic  d ig ita l 
com puters, and bow b u s in e s s  a p p lie s  th e  binary 
sy s tem  through Ih e  u s e  o f Key s o r t  c a r d s .  Sketches 
th e  h is to rica l c o n trib u tio n  o f Voa L e ib n is  aa d  H ar- 
t io t  to the b inary  sy s tem .
19SS ren ta l $9 .90  30 m in u te s
U niversity  of I l l in o is
UNIVERSAL MACHINE
T be com puter i s  a n  u n iv e rsa l m a c h in e  in  lhai it 
t s  capable of do ing  w h a te v er m a s  is  ca p ab le  of 
instructing  i t  to  do  and i s  lim ite d  oo ly  by m an’s 
ab ility  to feed i t  w ith  d a ta  an d  in s tru c tio n s . NET- 
Indiana U niversity  
R ental 15.40 30 m iau tes
S y racu se  U a iv ers lty
UNIVERSE OF NUMBERS
T b e  h isto ry  of c o m p u te r  d ev e lo p m e n t i s  d isc u sse d  
fro m  the f i r s t  m ec h an ica l c a lc u la to r  Invented  by 
B la ise  P asca l i s  th e  17th c e n trv  to  th e  f i r s t  com ­
p le te ly  elec tron ic  c a lc u la to r  bu ilt in  th e  o l d  1940’s  
MET-lsdiatna U a iv e rs lty  
R ental $5.40 $0 m ian tes
S yracuse  U a iv ers lty
WAY OUT MEN
T e lls  the s to ry  o f  m an in  tb e  fo re f ro n t o f  the 
sc ien tific  rev o lu tio n  th a t  e x te n d s  th e  p ow er of 
m a n ’s  b ra in  aad  c h a r t s  th e  w o r ld  o f th e  fu tu re . 
P o in ts  oat th a t naan , today . l iv e s  l a  a n  e n v lm a ­
u n d ers  taad.
P roduced  by W olper.
1988 ren ta l $7 .90  27 m in u te s
U niversity  of S o u th ern  C a lifo rn ia
W E USED TO C A LL IT  PROfTDfG 
A rec ru itin g  n u n  fo r  p r in tin g , H tre u s ia g  th e  need 
f o r  c a re e rs ,  and  th e  n e c e s s ity  (o r  p eo p le  tra in e d  
la  production, c o m p u te r  p ro g ra m m in g , m ark e tin g , 
a d m in is tra tion , e v e n  m a th e m a tic s - -a a d  fo r  people 
w ho understand  o a r  changing  so c ie ty .
1971 co lo r t r e e  r e n ta l  17 m ia u te s  
d u  Foal de N em ours a a d  Company
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WEAKNESSES O T UNPRO TECTED  • K J M U  
U C O I M
A BW tloi p te la r*  i r i i A l n l l j r  |» r t r a y t a e  tk e  (o n se t 
U i i  e u  o c c u r duo to  the. « m  <4 
rM o r d i.  T h e  co n te s t  o f tb a  Aim  in clu d es  « n k >  
■Mica o t  handw ritten  salaa s l ip s  a a  w all as hark  
u t l i r r  m ed ia  n e k  a a  y m ra a ls  a a d  l t d |* r a .
C o lo r f r e e  r c a ta l  20 n i M tw  
N atloaal C t t k  R e g is te r
V K A T i n  BY NUMBER
C o m p u te rs  a r e -a id ln g  k i n i i i u  a a  they  t r y  to  d i s ­
c o v e r  p a t ta r e a  tn  w e a th e r a  o r d e r  to  aM  t h r a  ts  
m ak lec  p re d ic tio n s . M ora  than  200 ,000 s e p a ra ta  
b its  o f in fo rm atio n , a a s t  back  by ballo o n s, ah lpa, 
aad  s a te l l i te s ,  a r t  needed  to m aka a  fou r-day  
w e ath ar p ra d ic tto n . As th e  a tm o sp h e re  ts  com - 
poaad  o l  v a r io u s  r a t e s ,  tb a  law s w hich c o v e rs  tbe 
C aaaa a r e  ap p lied  tn  com  put] o r  th e  e a r th 's  te m p e ra -  
t a r e  aa d  p re s s u re .
N E T -ta d iaaa  U n iversity
IM S  c o lo r  n a t a l  10.79 30 m u ta tes
S y ra c a sa  U a iv e rs lty
T H E Y K A T 2B R  WATCHERS
M an s t i l l  cannot c o n tro l  th e  fs r y  o f  a  to rnado  
Ha h a s  le a rn e d  m uch, i r o a  b a llo o n s, Troan co m p u te r- 
d raw n  maps* fro m  photography , sh o o t w e a th e r, but 
r e a l  com pr ehen s ion l ie s  ta  th e  fa  ta re .
I N I  c o lo r  re n ta l  91 .00  SO m tsu ts a  
U n iv ers ity  o l  M laoaso ta
W EIRD WORLD OR ROBOTS
G ene r a lly  ap a ah tac , th e re  r .r e  tw o ty p es  o f rooova; 
th e  s i  m a la  t o r s ,  w hich  m im ic  hum an p e rfo rm a n c e , 
an d  th e  an tp n e n to rs , w hich a s s i s t  ts s n  ta  th e  p e r ­
fo rm a n ce  o f  ta s k s . B oth ty p es  e n a b le  m a s  to  ac co m ­
p lish  th ln rs  th a t hum an b e  la c *  cannot Or should  not 
a ttem p t. T h is  film  p ro v id e s  v isu a l ev id e n ce  o f  tbe 
k in d s o f p e r fo rm a n c e  to  h e  o b ta in ed  Crum robo ts  
now sa d  In  th e  fu tu re , a a d  s t im u la te s  c re a tiv e  
thinking  ab o u t th e  p o ten tia l a e U re f fo e u ta o f  th e  m o re  
e x te n siv e  p s r ia e rs h ifw  b etw een  s u n  s a d  m ac h in e s  in 
p ro s p e c t  M o r e  th e  y e a r  2000A.D. P ro d u ce d  by 
CBfi H aw s t a r  th e  " l i s t  C en tu ry *  TV  S e r ie s . 
C o lo r  r e n ta l  S i t  M  m  ta s te s  
C on U m p o rary /M c G ra w  H ill
WHAT ■  ELECTRONIC DATA FDOCEHOK1 
D ie c r th e e  th e  p ro c e s s la g  o f  v a r te s s  k in d s o f d s ts  
a s ls g  r s m p u ts re .
C e lo r  re n ta l  t t . T I  14 m in u te s  
P e rd u e  U n iv ers ity
W H A T'LL IT  DO EO S MB?
What th e  UNIVAC 9UQ0 s e r ie s  «U1 do. C u sto m e r 
te s tim o n ia ls  p ro v e  th e  ab ility  o f  th e  s e r ie s  to 
p e r fo rm  a c c u ra te ly , sw iftly  an d  econom ically .
1970 c o lo r  f r e e  re n ta l  a  m in u te s  
UNIVAC F ilm  L ib ra ry
W HERE T H E  ACTIOS IS
D ep ic ts w ork ta  to d a y 's  c o m p les  technological w orld  
an d  show s bow vocational and  tec h n ic a l edncatton  
can  p re p a re  youag people through  p ro p e r  tra in in g , 
p a r tic u la r ly  a t  th e  p j s t- s e c o n d e ry  le v e l. F o cu ses  
on  th e  p ro b le m s o f s o  p e rc e n t o f  th e  youag people 
who d o  no t co m p lete  co lle g e  la  t e r m s  o f fobs, 
tra in in g  fo r  th e se  jo b s , and  E m ir f v u r e .  U8NAC 
1997 c o lo r  re n ta l  119.90 29 m in u tes
P ennsy lvan ia  S ta te  U n iv ers ity
TH E WINDOW
A ction d em o n s tra tio n  and  background d isc u ss io n  of 
C on tro l D a ta 's  unique D ig lgraphic sy s te m  fo r  r e a l ­
t im e  c o n v e rs io n  o l g ra p h ic  co n c ep ts  In to  d ig ita l 
t e rm s , e n try  in to  a  co m p u te r , aa d  d isp la y  on 
l a rg e - s c a le  C RT sc o p e . C om bined llg h t-p en , c o n tro l-  
bu iton . aa d  Itgh t-button  e n try  technique i s  show s 
la  c a w e  lien  w ith a r ith m e tic a l  m ach ine co n tro l and 
en g io e erlsg  d esig n  p rc c e sa la g .
C o lo r 19 m iau tes  
C on tro l Data
THE WORLD O F  NUMBERS 
A s h o r t  h is to ry  o f L ie d ev elopm e n t  o f n u m e ric a l 
sy s te m s  com bined  w ith a  to u t o f  th e  NCR exhib it 
a t  th e  New Y ork  W o rld 's  F a ir .
C o lo r t r e e  re n ta l  (9  m in u tes  
N ational C osh  R eg is ter
WHAT B  A trrO M A T O N t
T oday w e h av e  au to m atic  m ac h in e s  w orking  la  
se q u e n c e s , o n e  tak in g  o v e r  w hore th e  fttb e r  lea v es  
off. T h is  i e a a to m e t lr s ,  A o tom atlouhac lrssM edousSy  
ia c rc a e e d  b e tb  o a r  a b il i ty  to  p r oduc e  an d  o u r le is u re  
t im e . T h is  A im  tak e n  u s  in to  a a  a utom a ted  fa c to ry  
w h e re  w e n e e  uutsu iaB on  in  ac tio n . C hilled  w o rk e rs  
ch e ck  th e  q u a lity  o f  th e  p ro d u c t and  s u p e r i l i t  the 
m ac h in e s .
IM S  c o lo r  r e n ta l  17 .90  14 m in u tes  
Syr a cu se  U n iv ers ity
WHAT B  A  COMPUTER
A nim ated  c a rto o n  tre a tm e n t w hich  In tr odu c e s  the 
b a s ic  p rtn c lp lsg  o f  th e  o p e ra tio n  o f  a  co m p u te r 
sy s te m . H ew  a  c o m p u te r  s to r e s  in fo rm a tio n , p ro ­
c e s s e s  inpu t d s t s ,  a n d  p r in t s  o u t r s r p ona ee . Dem on­
s t r a t e s  a  flow  c h a r t  an d  d ia g ra m s  lo g ic  c trc u lta  
o f  th e  •an d * , •n o t’ ,  a a d  *o r*  re la t io n s .  T h re e  
m a jo r  u s e s  o f  c o m p u te r s  a a d  th e  sy s te m s  re q u ire d  
fo r  e a c h . A rg n  ER EC  
1971 c o lo r  r e n ta l  91 .00  19 m in u tes
T h e  U n iv ers ity  o f  M ichigan
W ORLD O F  REA L T U B
S cen e s  fro m  o rg a n isa tio n s  u sin g  UNIVAC re a l- t im e  
s y s te m s . In c lu d e s  com m u n ica tio n s  to r  m a jo r  a i r ­
lin e s , shopping c h a ts  tn  F in la n d , aa d  n  la rg e  m aau- 
flac turer.
IM P  c o lo r  f r e e  re n ta l  19 m inu tes 
UNIVAC F U a  L ib ra ry
WORLD OH T H B  L IN E ...
VIA GLO BAL C O tPfU M C A T IO H i
T s rh a n la g y  o f g le h s l  r — m u d ln tln a s ,  la c  lad ing
a s ta b tirh w sn t e f  W ash lsg tsu  M eerew  h s t  M ne.C om -
p u te r  T e le s  f i r h a a g a  r e a m , to rs h e O *  t ra n s m itta l
s e n d e e , aateU H e s ta t tc a n p s r a h a e e ,  s a J to la p r to t ta g .
M C els r f r e e  r e s t s !  I I  m hm loo
Idederw  T alk ing  P ic tu re  S e rv ic e
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A WORLD ORMT H P U T  OHM TSS M O  
Compator f u m M  sw etea o l  H  n te W s  n n l t  
m b it  O m a k  display o l aatoUtte u d  B iu U t
(n^tctoriM, niOiiiHM  sttaettoo, m i - t i w  poti- 
ttea data apdatlag. awl aatoUito views of Wo tan k
aod ooqo eoa bo partfayed. Foot, root, or slow 
tuaecaabessed. ^—-
OUtat tree rat al I o Immm 
Users of Astomatie fadnrmattno Diopter Egaip.
YOU A B D T U  A K M M C B  P V 3 V U  
Im portaa c o  o f  i d a c t t t a a  o a d  t r a ta ta g  fo r  a  ta to ra  
c b a n c to r ta s d  by. n p M  b f t a n k p t f i i  change; bow 
te c h a o lo g k a l advaoood a iM M lto to s .c o o f ta a o w  r e -  
t ra la la g ;  I m  cyboro a tte a  a a d  a s to o u t to s  b a t a  r e ­
p laced  a m *  Jobs ao d  e r a a la d  oew  npportaniU oa. 
C raw lay  CBS
C o lo t r m t a l  gl.OO M  a t m  
U a iv e rs lty  o f M lchlgaa
YOU AMD T B S  C O M FU T U I 
A  b j r a n ' f  latredaettoa bo e o o f B b r  b a c M D ii. O ot- 
l l a n  tbo five ta ste  task s lawatwod to tba t s m a n  
of a paycheck by Mad aod d m  a liw a , u b f  alwpte 
aaismttoa aad Ufw aettoa, boat Wo compwtor par* 
f e n u  Woe* n o *  live  toacttoas: b p d i  storage, 
calcalattoa. o h m .  aad coatroi. C iw a p a f  Wo com- 
p W t to aWar maehlass t t l r t  lacrosse a a a ’s  
worktag capacity*
ltd #  color r a a ta l  M d  t  miasma
U n iv ers ity  of DUoota
Y o o i r r  m y  u r *
T b la  O la  A o n  b o a  c la aaU aee a  a a d  good w ork  
h a b its  c o e tr lb e ta  to w a rd s  b a lld la g  aafla, r e lia b le  
a i r c ra f t .  T b s  O l a  p o r t r a y a  b o *  c a ra la a a ly  d ropped  
p a r ts  aa d  to o ls  g a t  t a  tb a  a i r c r a f t  aa d  If  ao t In  a a d  aad  
re a w v e d  c a a  a a s lly  c u m  a  w s tfh e rt to a  d a r ia g  
fllgb t. S ag g aa ts  s r a  g iv e*  to  p r awaat a c c td a a ta l 
d ropp lag  a a d  lo s s .  A a a ic a l la a t  f ilm  to r  Woos 
ia ta r a s ta d  ta  q a a lity  c o a tro i ,  a a r o  d e fe c ts , a a d  la  
s a la ty .
C o lo r B aata l t o r  f  d a y s , t l l . 0 0  19 a i a a t a s  
ta d a s tr ta l  M s a a g o a m t S oclaty
YOUB CABBBB AS A S S L S C T S O H IC S T S C K O C U It 
Shows b o *  la la r a a t  l a  p h y s ic s , e le c t r ic i ty  a a d  shop, 
a a  ab ility  to  a a k a  p r e c i s e  m o a o a ra m e a ta  aa d  a  
fa c ility  M W  to o ls  p ro  ad v ae tagoo aa  t o r  a a a la c tr o a lc a  
c a r a a r .  G iv es  mgnttlinn i o r  t ra la ta g  a f to r  high 
sch o o l, wrpc
I #94  c o lo r  r a a ta l  9 9 .0 0  t l a U a a t o s  
U a lv a rs lty  o f  B o a th era  C a ll to ra ia
ZBSOSOUB
T bo s to p s  ta k a s  by  s e v e ra l  yooag  peop le  fro m  tb e tr  
la ttto l ta to r e s t  i s  tb s  w o m p f  r  fM d  a s  a  c a r e e r ,  
w hich le a d s  W arn to  a a ro U m m i a t  a  a a a rb y  C o a tro i 
D ata b to tlte to ; follow ed by  th e  w artoas p h a se s  of 
c la s s ro o m  taa trw c tto a  wrtW o o -a ito  ca m p a to r  t r a l a -  
la g , to  tw a p ja tto a  o f  tb e t r  c om poto r  p ro g rsm m la g  
a a d  tor to nlng y  c e a r s a e ,  a a d  th e  n p p t r t s a lU n a w a n -  
ta g  ea c h  g ra d o a to .
C o lo r  f r e e r e a t a l  19 s t i i l i a  
C o a tro i D ata
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VITA
E l t o n  A l le n  D e v in e  w as b o rn  i n  E l l i s v i l l e ,  M i s s i s s i p p i ,  
on  J a n u a r y  2k ,  1 9 3 2 , t h e  s o n  o f  V iv ia n  an d  Roy D e v in e . He 
g r a d u a te d  fro m  G eorge  3* G a rd n e r  H igh  S c h o o l  i n  May 191*9 
and  e n t e r e d  J o n e s  C o u n ty  J u n i o r  C o l le g e  i n  S e p te m b e r - J L ^ ^ . 
G r a d u a t io n  w as f o l lo w e d  by  a  t o u r  o f  d u ty  i n  t h e  U n ite d  
S t a t e s  N avy . Upon r e c e i v i n g  h i s  d i s c h a r g e  i n  M arch 1951*, 
he r e t u r n e d  t o  a  f a m i ly  owned b u s i n e s s  i n  L a u r e l ,  M i s s i s s i p p i  
a s  G e n e ra l  M an ag er and  P a r t n e r .  In  1963  he becam e i n t e r e s t e d  
i n  c o m p le t in g  h i s  B a c h e l o r 's  d e g r e e .  The d e g re e  was com­
p l e t e d  i n  1965  a t  t h e  U n i v e r s i t y  o f  S o u th e r n  M i s s i s s i p p i  
a n d  f o l lo w e d  b y  t h e  c o m p le t io n  o f  a  M a s t e r 's  o f  B u s in e s s  
A d m i n i s t r a t i o n  i n  1967* I n  1968  he  j o i n e d  t h e  p u b l i c  
a c c o u n t i n g  f i r m  o f  H. I .  H o l t ,  CPA i n  L a u r e l ,  M i s s i s s i p p i ,  
D u r in g  t h i s  sam e y e a r  he  p a s s e d  t h e  C e r t i f i e d  P u b l i c  
A c c o u n t a n t 's  E x a m in a t io n  i n  t h e  S t a t e  o f  M i s s i s s i p p i .  In  
S e p te m b e r  1969  he  e n t e r e d  t h e  L o u i s i a n a  S t a t e  U n i v e r s i t y  
G ra d u a te  S c h o o l  t o  w ork  on  t h e  D o c to r  o f  P h i lo s o p h y  d e g re e  
i n  A c c o u n t in g .
P e rm a n e n t a d d r e s s  1 12035  P i e r c e  P l a z a
Omaha, N e b ra s k a
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